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 ABSTRACT 
The Impact of Adult Children’s Education on Elderly Parents’ Health and Old-Age Support: 
Evidence from the United States and China  
Nan Jiang 
The aim of this dissertation is to study the effect of adult children's education on the health and 
economic wellbeing of their parents in old age. This dissertation contributes to the field of 
human capital theory through enhancing the understanding of the connections between adult 
children and parents in old age. It studies large nationally representative data sets in the US and 
China. The findings highlight the potential importance of pathways through which children’s 
human capital affects parents in later life and suggest that offspring’s human capital (education) 
is important for parental health and old-age support. This research has important implications for 
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The aim of my dissertation is to study the effect of adult children's education on the health and 
economic wellbeing of their parents in old age. Most previous research on intergenerational 
transmission of human capital has focused on how parents' human capital is transmitted to their 
children (Currie & Almond, 2011; Currie & Moretti, 2003; McCrary & Royer, 2011). In this 
dissertation, I will explore the reverse phenomenon: how children's human capital (education) 
affects parents’ human capital (health) and care they received from children in old age. Specifically, 
I will study the effect of children’s education on three outcomes: parents’ mortality; the amount of 
time children spend in caregiving; and financial transfers from children to parents.  
Recent literature from Asia (Cai, Giles, & Meng, 2006; Giles, Wang, & Zhao, 2010; Knodel, 
Friedman, Sianh & Cuong, 2000), Latin America (Giles et al., 2010), and Africa (De Neve & 
Harling, 2017) suggests that many individuals aged 60 and older in low- and middle-income 
countries depend on support provided by their children. Without a reliable public support system, 
older parents in developing countries rely heavily on close family ties. In Western countries, the 
potential significance of adult children’s support is also increasingly being acknowledged 
(Feinberg, Reinhard, Houser, & Choula, 2014; Graham & Sabater, 2016). For many older parents 
in North America and Europe, adult children provide caregiving and financial support in old-age 
and create social networks for these supports (Feinberg et al., 2014; Silverstein, Gans, & Yang, 
2006; The National Alliance for Caregiving and AARP, 2016). Given the strong empirical 
association between education and income, investing in children’s human capital might be one of 
the most effective strategies for parents to ensure financial security for their children and in turn 
secure their living conditions in old age (De Neve & Harling, 2017; Friedman & Mare, 2014; 
Lundborg & Majlesi, 2015; Torssander, 2014; Zimmer, Hanson, & Smith, 2016). This is 
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particularly important in the institutional settings in developing countries, where public welfare 
systems provide limited resources to older adults and adult children play a more prominent role in 
supporting older generations.  
With a focus on the impact of adult children’s education on elderly parents’ health and 
economic well-being across cultures, this dissertation consists of three papers that investigate (1) 
The effect of adult children’s education on parental survival in the U.S.; (2) Care and resources 
transferred from children to parents in the end-of-life stage in the U.S; (3) The association between 
adult children’s education and parental health in China. This dissertation takes a multidisciplinary 
approach that integrates theoretical perspectives and research methods from economics and social 
work.  
The first paper examines the causal effect of adult children’s education on parents’ survival. 
One primary challenge in this analysis is that children's education is endogenous to parents’ health 
and wellbeing; richer parents are more likely to invest in their children's education and in their 
own health, as well as save enough for their retirement. I address this issue with an instrumental 
variable strategy, which is the number of colleges in the county when each child was 17 years old 
divided by the number of 18- to 22-year-olds in the county that year (Currie & Moretti, 2003). 
The second paper is to estimate the effect of an adult child’s education on care and resources 
transferred from children to older parents. I examined the transfer patterns during the last year of 
parents’ lives by using data from the 1992-2012 HRS.  By assessing the end-of-life period, I 
minimized survival bias and to some extent controlled for the aging parent’s need for caregiving 
support. 
The third paper investigates the association between adult children's education and the health 
of their older parents in China, a rapidly aging population with strong filial piety traditions and a 
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weak public support system for older adults. It uses three waves of data from the China Health and 
Retirement Longitudinal Study (CHARLS) from 2011 to 2015.  
Overall, my dissertation contributes to the field of human capital theory through 
enhancing the understanding of the connections between adult children and parents in old age. It 
studies large nationally representative data sets in the US and China. The findings highlight the 
potential importance of pathways through which children’s human capital affects parents in later 
life and suggest that offspring’s human capital (education) is important for parental health and 
old-age support. This research has important implications for the amelioration of health 
disparities related to intergenerational inequality in both the U.S and China. Public policy to 
increase investments in college education of children could be an effective policy tool to improve 
the lives of not only children but also elderly parents. In countries with aging populations where 
human capital is transmitted across generations, policymakers need to pay attention to increasing 
educational opportunities for the younger generation. Investment in education has long-term 










Does Children’s Education Affect Parental Survival in Old Age? 
Evidence from the Health and Retirement Study 
 
 




Although the impacts of parental education on the well-being of children have been widely 
documented, few studies in the United States have considered the impact of adult children’s 
education on parental health and mortality. This study explored the educational variations created 
by college expansion in the United States to estimate the causal effect of children’s education on 
parental old-age survival. Using data from 26,110 adult children and 8,483 parents in the Health 
and Retirement Study (1992–2014), I found that four year college expansions during 1940 and 
1996 led to additional 0.95 years and two year college expansions led to 0.17 years of schooling 
among exposed groups. Using college expansion as the instrument for children’s education, I 
found each additional year of schooling on average increased the probability of maternal survival 
by 5% (p < .001) and the probability of paternal survival by 4% (p < .001). This finding suggests 
increases in college education may help reduce education-related inequality and improve the 
health of the parental generation. 
Keywords: education, parental survival, intergenerational, instrumental strategy 
  




The impacts of parents’ education on the well-being of their children have been widely 
documented. Parents’ educational attainment has large positive causal effects in many areas of 
children’s lives, and these benefits persist over time (Currie, 2008; Currie & Goodman, 2010; 
Currie & Moretti, 2003; Kaushal, 2014). However, few studies have considered adult children’s 
education and its causal relationship with parental health and mortality. Existing studies on the 
effect of children’s education on parental survival, using either cross-sectional or longitudinal 
data, have been generally correlational in nature (De Neve & Harling, 2017; Friedman & Mare, 
2014; Yahirun, Sheehan, & Hayward, 2016, 2017; Yang, Martikainen, & Silventoinen, 2016; 
Zimmer et al., 2007; Zimmerman et al., 2008). Only three studies conducted causal analysis, in 
Africa, Asia, and Europe (De Neve & Fink, 2018; Lundborg & Majlesi, 2018; Ma, 2017). 
Whether children’s education has a causal effect on parental old-age survival in the United States 
is still an open question. 
This paper adds to the existing literature and exploring how children’s human capital 
(education) affects parents’ human capital (health) in the United States. Specifically, this study 
focused on the effect of children’s education on parents’ mortality using Health and Retirement 
Study (HRS; 1992–2012) waves with a nationally representative sample. One primary challenge 
in this analysis is that children’s education is endogenous to parents’ health and well-being; richer 
parents are more likely to invest in their children’s education and their own health and save enough 
for their retirement. I addressed this issue with an instrumental variable strategy,  which is the 
number of colleges in the county when each child was 17 years old divided by the number of 18- 
to 22-year-olds in the county that year (Currie & Moretti, 2003). Specifically, I used college 
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opening data to predict the education of children, which was applied to study the effect of 
children’s education on parental old-age survival. 
It is particularly crucial to understand the broader returns of investing in children’s higher 
education in the U.S. context, where many parents pay their children’s college expenses 
(Friedman & Mare, 2014). College education is costly, tuition continues to escalate in the United 
States, and parents take on most of this heavy financial burden. In fact, research has indicated 
that more than one half of parents spend more than $28,000 on their children’s college tuition 
(Brown et al., 2006). In a society where health care costs are also high in later life, parents are 
confronted with a tradeoff between investing in their children’s higher education and holding on 
to their wealth for later-life health expenses. 
Furthermore, achieving a better understanding of the link between college education and 
parental health is important. Intergenerational ties play a vital role in parents’ well-being in later 
life, and support from children are a potential resource for parents in old age. The number of 
older adults has increased sharply in the last decade, accompanied by a decrease in fertility that 
has led to aging parents with fewer children to support them (U.S. Department of Health and 
Human Services, 2015). The “graying” of America necessitates a greater awareness of factors 
related to care provision and strong family ties. Thus, this research contributes to the literature on 
broader returns of investing in children’s college education. Developing public policy to increase 
investments in college education of children could be an effective tool to improve the lives of not 
only children but also their older parents. It has important implications for the amelioration of 
health disparities related to intergenerational ties. 




Based on the seminal work of Becker and Tomes (1976), researchers have generally 
followed human capital theory to study intergenerational human capital transmission. Human 
capital is defined as the stock of habits and social and personality attributes, including creativity, 
embodied in the ability to perform labor so as to produce economic value (Becker & Tomes, 
1976, 1986). The human capital model argues that education has cumulative advantages for 
health across generations, which not only accounts for genetic or biological transmission but also 
assumes that socioeconomic factors, such as parents’ investment in their own education, 
occupational skills, income, and assets, play a significant role. There are generally two pathways 
of intergenerational human capital transmission. First, health and ability are transmitted from 
parents to children biologically and genetically. Second, better-educated parents invest more or 
more efficiently in their children’s human capital (e.g., skills and knowledge; (Becker & Tomes, 
1986; Kaushal, 2014). 
Human capital theory thus explains intergenerational transmission from parents to 
children. A related research question is how human capital functions in the other direction—up 
the generational ladder, from offspring to parent. Based on existing literature, the impact of 
children’s human capital on parental survival can be protective for three reasons. First, parental 
care can supplant tax-supported welfare programs (e.g., public health insurance and social 
security) or market institutions (e.g., employer-provided pensions and private health insurance; 
(Stephens & Yang, 2014). Second, children with better education are able to provide higher-
quality care to parents with better knowledge of preventive care, health care system navigation, 
and health technology (DiMaggio et al., 2001). Finally, formal education, especially college 
education, may provide access to cultural capital considered “a sign of lifestyle” (Yahirun, 
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Sheehan, & Mossakowski, 2018). Better-educated children are more likely to engage parents in 
their own healthier lifestyles, hence influencing parents’ behaviors indirectly (Friedman & Mare, 
2014). 
Previous research has documented a strong positive association between children’s 
education and parental survival. For instance, Zimmer et al. (2007) examined 14 years of panel 
data from Taiwan and found that children’s educational attainment was negatively associated 
with older parents’ mortality. In the United States, Friedman and Mare (2014) explored data from 
the 1992–2006 HRS and found a significant difference in longevity between parents of children 
who attended college and parents of children who only had a high school education (age of 
death: 71 vs. 69, respectively). Using longitudinal data from 11 countries in the Survey of 
Health, Ageing and Retirement in Europe, Graham and Sabater (2016) investigated the 
association between adult children’s educational attainment and older parents’ mortality. They 
found that compared to parents whose adult children only have a primary school education, the 
hazard of death among mothers and fathers with an adult child who had an upper tertiary 
education decreased by 7.1% and 7.7%, respectively. In Sweden, Torssander (2013) used the 
Swedish Multi-Generational Register data to show that parents with secondary-educated children 
had a 21% lower risk of dying compared to their counterparts who had children with a 
compulsory education. After adding parental fixed effects to control for unmeasured familial 
background characteristics, the association between children’s education and parents’ survival 
attenuated. 
In the context of middle-income countries with strong filial links, three relevant panel 
studies have been conducted. In China, Yang et al. (2016) used nationwide longitudinal data from 
2005 to 2011 and found the adjusted hazard of parental death for children who received 10 or 
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more years of education was 17% lower than that of children who received 6 years of education 
or less. In Mexico, Yahirun et al. (2017) found parents of children who completed at least 13 
years of schooling had a 29% lower hazard of mortality than parents with no children who 
attended college. In South Africa, De Neve and Harling (2017) found that a 1-year increase in 
children’s schooling attainment was associated with a 5% decline in the hazard of maternal death 
and a 6% decline in the hazard of paternal death. 
Despite existing correlational studies that indicated a positive association between 
children’s education and parental health outcomes, the causal nature of the relationship has not 
been well established. Because the education of children is an endogenous variable related to 
parents’ health and well-being, concern exists regarding unobserved factors that are shared 
between parents and offspring, such as underlying health genetics and intrinsic abilities. Healthy 
parents might have children who do better in many aspects of life, including educational 
attainment. Moreover, the correlation could work the other way around, whereby healthier and 
wealthier parents are more likely to invest in their children’s human capital. Poor parental health 
and economic conditions, meanwhile, might prevent children from advancing to higher 
education. In short, the observed association between college education and parental well-being 
could be due to reverse causality or an unobserved third factor causing both low education and 
poor parental outcomes. These identification threats are important to explore because a positive 
association between offspring education and parental well-being is not the only conceivable 
relationship. 
Lundborg and Majlesi (2018), De Neve and Fink (2018), and Ma (2017) are the only 
researchers to attempt to overcome the inherent endogeneity of offspring education and estimate 
causal effects using exposure to educational reforms in Sweden, Tanzania, and China, 
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respectively, as an instrument for years of schooling. Lundborg and Majlesi (2018) used changes 
in years of compulsory schooling from 7 to 9 that took effect at different points in the 1950s and 
1960s across municipalities to construct an instrument variable for years of offspring schooling. 
They found no significant causal effect of children’s education on parental mortality risk. But 
some heterogeneity in the effects indicates that the schooling of daughters affected paternal 
mortality, especially those with low socioeconomic backgrounds. De Neve and Fink (2018) 
explored compulsory primary schooling reform in 1974 in a poorer economy and less educated 
population and found a positive effect of children’s education on parental survival. Ma (2017) 
examined the compulsory education reform of 1986 in China and its interaction with 
enforcement intensity as instruments for children’s years of schooling. The results implied that 
more years of education led to a higher level of survival expectations. Conceptually, large causal 
effects of adult children’s education on parental survival are unlikely to appear in welfare states 
such as Sweden, where older adults receive generous financial resources and care directly from a 
comprehensive welfare system. Thus, upward intergenerational wealth and time transfers are not 
common (De Neve & Harling, 2017; Torssander, 2013). Although offspring may provide 
informal caregiving in this policy setting, the marginal effect of this additional family support 
might be much less than the effect in a low-resource policy setting (De Neve & Kawachi, 2017; 
Lennartsson, Silverstein, & Fritzell, 2010). 
In sum, the purpose of this paper is to examine the causal effect of children’s education 
on parental mortality rate. These analyses extend previous literature on the association between 
college education and parental well-being. My study adds to the existing literature and to my 
knowledge. Using longitudinal data from the HRS from 1992 to 2014, I examined whether adult 
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children’s college education affects their parents’ mortality rate. I studied this by using an 




Health and Retirement Study 
My primary source of data is individual-level HRS 1992–2012 waves, a nationally 
representative sample of individuals older than 50 in the United States. HRS was first launched 
in 1992 and currently involves six birth cohorts: individuals born prior to 1920, 1920–1930, 
1931–1941, 1942–1947, 1948–1953, and 1954–1959. HRS is conducted biennially with the same 
older adults and their families over time. From 1992 to 2012, the current RAND-HRS 
longitudinal file consists of 37,495 individuals and 20,554 households recruited via random 
sampling. The related RAND Family Data File includes 127,472 children from 1992 to 2012. 
The HRS provides detailed data on the socioeconomic characteristics of parents, namely 
age, gender, education, household wealth, and late-life health conditions. Moreover, respondents 
were asked to provide child rosters in each wave with information about each child’s gender, 
age, and educational attainment. For both respondents and their children, the HRS includes 
detailed current geographical information in each wave of the study (FIPS code). I merged these 
data with college expansion data at the county level as an instrument to predict offspring’s 
college education in models of parental survival. The longitudinal design and extensive 
information on the socioeconomic characteristics of both respondents and their offspring make 
the HRS well suited to examining the association between children education and parental 
survival. 
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My analysis sample was drawn from two cohorts: the Study of Assets and Health 
Dynamics among the Oldest Old cohort (born before 1920) and the early Children of the 
Depression cohort (born 1920–1923) in the HRS data. I excluded the later cohorts (1924–1930, 
1931–1941, 1942–1947, 1948–1953, and 1954–1959) in the HRS; the college expansion affected 
these parental cohorts because they also received their college education between 1940 and 1996. 
To include offspring who had completed their schooling and were more likely to have a college 
education, I restricted the sample to children aged 40 to 80. The final sample consisted of 26,110 
adult children, 8,483 parents, and 6,217 parental deaths. 
College Opening Data 
The college opening data developed by Currie and Moretti (2003) was used as the 
instrumental variable in this study. In the United States, the number of colleges increased 
tremendously from 1940 to 1996. In 1940, 346 two-year colleges and 1,301 four-year colleges 
existed in the United States. By 1996, however, these numbers had grown to 1,436 and 1,808, 
respectively. These college opening data include the founding year of the colleges, the total 
number of 2- and 4-year colleges each year and in each county, and the county FIPS and state 
code. Fig. 1 illustrates the growth of 2-year and 4-year colleges in the United States from 1940 to 
1996 (Figure 1). The 2-year colleges expanded greatly during the 1960s and 1970s, which is 
reflected in a more “S-shaped” curve compared to 4-year colleges. 
Measures 
Primary Variables of Interest 
The key independent variable was years of schooling among children. My main outcome 
of interest was parental mortality status in 2014 as a dichotomous variable (1 = yes, 0 = no). 
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Parental year of death was reported in the HRS exit interview. Parents entered the study starting 
in 1992 and were followed until death. 
Control Variables 
Parental and Household Characteristics. I adjusted for a set of parental characteristics , 
including gender (male and female); age (dichotomous for single year); race (non-Hispanic 
White, non-Hispanic Black, Hispanic, and non-Hispanic other); educational attainment (less than 
high school, high school or GED, some college, and college or more); marital status (married and 
not married); and number of living children (continuous; (Friedman & Mare, 2014). I also added 
mediating factors that were endogenous, such as household wealth (tertiles) and living 
arrangements (live with children, ≤ 10 miles, >10 miles). Parental age, education, marital status, 
household wealth, and living arrangements were time-invariant variables in my models.1 
Children Characteristics. Besides years of schooling among offspring, I adjusted for age, 
gender, birth cohort, and county of residence when the child was 17 years old. 
Regional Characteristics. As found by Lundborg and Majlesi (2018) and Ma (2017), 
unmeasured community characteristics have a significant effect on an individual’s survival. Both 
state- and county-level fixed effects were included to control for any time-invariant regional 
heterogeneity. Because all children in the analysis sample were born in the sample state and 
county where the parents lived at the time of the survey, and county-level fixed effects absorbed 
birth-state fixed effects of children. Because differential levels of economic and social 
development existed across states, there was potential heterogeneity in cohort trends of years of 
schooling. Therefore, I adjusted for county gross domestic product per capita from the U.S. 
                                                          
1 For parents who died, age, marital status, household wealth, and living arrangements were drawn from their last 
survey in the HRS. For parents who were alive in 2014, age, marital status, household wealth, and living 
arrangements were drawn from HRS 2014 data. 
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Census (U.S. Census Bureau, 2018) and health providers per 1,000 residents (population ratio for 
registered nurses, primary care physicians, and dentists; Health Resources and Services 
Administration, 2018) in the county when children were aged 17 (Lundborg & Majlesi, 2018; 
Ma, 2017). 
Identification Strategy 
Instrumental Variables Models 
As previously discussed, children’s education is endogenous due to omitted variables and 
reverse causality. Therefore, the ordinary least squares (OLS) estimates are biased. I followed the 
instrumental variable (IV) estimation method of Currie and Moretti (2003). The first stage in the 
instrumental variable regression was estimated as follows: 
Eduikj = b0 + b1IV-2kj + b2IV-4kj + b3Agei + b4Cohorti + b5Racei + b6Genderi + 
b7GDP17kj + b8Countyj + b9Trendj + µijk (1) 
In this equation, Eduikj denotes the current years of schooling of child i in year k and 
county j. IV-2 and IV-4 are the instrumental variables for 2- and 4-year colleges, respectively. 
Age is a set of single-year dummies for children’s birth year. Cohorti, Racei, and Genderi control 
for child’s birth cohort, race and ethnicity, and gender, respectively. GDP17kj is a vector of 
county gross domestic product per capita (constant 2010 US$) when the child was 17 years old.2 
Countyj denotes the county when the child was aged 17. I also included county-specific linear 
trends, Trendj, to adjust for county-specific deviations3 (Lundborg & Majlesi, 2018; Ma, 2017). 
µijk is a random error term. 
                                                          
2 I used the parental residing county when the child was 17 as the child’s county. If the child’s location at 17 was not 
found, I used the county where the child lived at age 17 as the county for the child instead. Children with a listed 
county location constituted less than 10% of the children sample. Hence, I needed to use the earliest county in which 
parents lived in the RAND HRS P version data as a proxy. I also substituted the missing data with the earliest 
county in which children lived in the RAND HRS Family File 2014 as an alternative strategy. Results are available 
in the Robustness Checks section. 
3 The county-level fixed effect and county-specific linear trend refer the county in which the child lived at age 17. 
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In the second-stage model, I regressed the outcome variable(mention the actual variable 
here)  on children’s  predicted  years of schooling from Equation 1. Equation 2 also includes all 
the controls of equation (1).   : 
Alivepjk = c0 + c1Peduijk + c2genderi + c3Cohorti + c4Pcohortp + c5Pademop + c6Countyj 
+c7Trendj + zpijk (2) 
In Equation 2, Alivepjk is the survival status in 2014 of parent p living in county j whose 
adult child i was 17 in year k. The coefficient of interest is c1. Genderi is the child’s gender. 
Cohorti and Pcohortp control for child and parent birth cohorts, respectively. Pademop denotes 
parents’ demographic characteristics, namely gender (male and female); age (single-year 
dummies); race (non-Hispanic White, non-Hispanic Black, Hispanic, and non-Hispanic other); 
years of schooling (single-year dummies); marital status (married and not married); number of 
living children (single-number dummies); household wealth (tertile dummies); and living 
arrangements (lives with children, ≤ 10 miles, > 10 miles). Countyj denotes county-level fixed 
effects. I also included the county-specific linear trends Trendj4. Standard errors were robust 
clustered on the county level. 
Empirical Approach 
To investigate the effect of children’s education on parental survival, I used OLS 
regression and instrumental variable regression models (MacKenzie et al., 2014). For the first 
stage analysis, the unit of analysis was the adult child. This empirical approach follows the 
longitudinal structure of the HRS and fits the identification strategy based on cohort-specific 
variation in college expansion at the child level. 
                                                          
4 I used county-level linear time trends in the first and second stage model. It is appropriate to use year-level fixed 
effect when all trends are parallel. But I found the college expansion data had divergent trends among counties. The 
inclusion of county-specific linear trends can move the underlying assumption from parallel trends and parallel 
growth, which is a less stringent assumption (Rees et al., 2017). 
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My instrumental variable was the number of colleges in the county when each child was 
17 years old divided by the number of 18- to 22-year-olds in the county that year (Currie & 
Moretti, 2003). This instrumental variable is structured around the 1940–1996 college expansion 
in the United States, and children were expected to begin college education at age 17. As 
previously discussed, the expansion of 2- and 4- year colleges started in 1940. Therefore, 
children born in 1923 or later would have attended college in 1940 and would have been exposed 
to the expansion. 
In the first stage, I estimated the impact of the college expansion on children’s years of 
schoolin. In the second step, I estimated intention-to-treat (ITT) models to identify the reduced 
form estimate of being in the college expansion cohort on parental old-age survival. Lastly, I 
estimated a two-stage least squares regression model using exposure to the college expansion as 
an instrumental variable for years of schooling among children. To measure the effect of the 
college expansion on parental survival in the exposed children cohorts, I separately estimated 
models with control variables. I also added HRS analytic weights to the main models to ensure 
national representativeness. 
It was possible to have weak instrument problems in some specifications. Therefore I 
reported the weak identification test F-statistics for the instrumental variables in the first-stage 
model and the test statistics and p-values of underidentification tests in the two-stage least 
squares regression model. If the null hypotheses of the tests were rejected, I could have more 
confidence in drawing a statistical inference from the IV estimates. 





Table 1 presents descriptive statistics for my main analytic sample, which I restricted to 
children aged 40–80 in 2014 and whose parents were born before 1923, and thus were at least 17 
years old in 1940. The average age in the children generation in my sample was 64 years. On 
average, adult children completed 13 years of schooling. The average age of parents at death was 
87 (mothers) and 85 (fathers) years. The average age of surviving parents was 93 (mothers) and 
92 (fathers). Compared to children, parents completed fewer years of schooling, with an average 
of 11 years. Women and non-Hispanic Whites made up the majority of parents in the sample. 
Nearly 60% of parents lived farther than 10 miles from their children and less than 20% of 
parents reported being married. In general, surviving parents had more children, better education, 
and higher household wealth compared with parents who died. 
First Stage 
Table 2 presents the first-stage equation. I defined the instrumental variable as the 
number of colleges in the county when the child was 17 years old divided by the number of 18- 
to 22-year-olds in the county in that year (Currie & Moretti, 2003). Standard errors are in 
parentheses and clustered at county level. I found exposure to 2- and 4-college expansion was a 
strong predictor of children’s year of schooling, with both OLS coefficients being positive and 
significant. The 4-year college expansion resulted in additional 0.95 years of schooling among 
exposed groups, whereas the 2-year college expansion led to a 0.17-year increase. This implies 
heterogeneity in the impact of college expansion: children born in the counties with fewer 
higher-education resources gained more years of schooling from the college expansion. The 
weak identification F-statistic was greater than 10, indicating the strength of the instrument. 
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College Expansion and Parental Survival 
Table 3 presents the results from the reduced-form estimates (ITT) on parental survival at 
the time of the survey. With the ITT specification, I found that mothers of children exposed to 
more colleges in their county were 5% (p < .001) more likely to survive, whereas fathers of 
children exposed to more colleges in their county were 4% more likely to survive (p < .001). 
Table 4 shows the two-stage least squares estimates, wherein I instrumented the children’s 
education with college expansion exposure. The estimated causal effect of each additional year 
of schooling on average was to increase the probability of maternal survival by 5% (SE = .012, p 
< .001) and probability of paternal survival by 4% (SE = .012, p < .001). The magnitude of the 
effects on parental survival was consistent with the reduced form results in Table 3. Table 4 also 
reports the OLS estimates that each 1-year increase in children’s education was associated with a 
1% increase in parental survival. Although I found the expected positive relationships, the IV 
estimates were larger than OLS estimates. It is possible that the marginal benefit of education for 
children affected by college openings may be larger than the average benefit for the total 
population. The IV estimates reflect the effect on children who would not have gone to college if 
no college opened in their county. Thus, they may have higher wages and healthier behaviors, 
which could improve their parents’ health directly. This suggests the OLS results are downward-
biased estimates regarding the effect of children’s education on parental survival. For IV 
regressions, the underidentification hypothesis was rejected and the Anderson-Rubin F-test 
indicated that coefficients for children’s years of schooling were significantly different than zero. 
This indicates a robust ability to solve the weak instrument problem. 




To test the validity of the research design, I conducted three robustness tests. First, I 
tested whether years of education increased in counties prior to college expansion. If college 
expansion determined educational attainment, there should be little evidence of preliminary 
trends in years of schooling prior to the college opening. Figure 2 plots children’s average years 
of schooling before and after the opening of a 4-year college, after adjusting for county and 
cohort dummies. To better illustrate the pattern,5 I chose openings that occurred with no other 
openings in the same county either 10 years before or after.6 The figure shows that the increase in 
children’s education appeared after the college opening. On average, children’s years of 
schooling were higher during the 10 years following an opening than 10 years before. Moreover, 
there was no trend in years of schooling prior to the college expansion. 
Second, to study whether the results from the children’s education analysis were driven 
by precollege expansion trends, I checked the validity of my instrument variable by estimating 
first-stage models with children who were aged 25 or older when the college expansion began. If 
I had a valid identification strategy, then the IV should have a null or much smaller effect on the 
treatment group, whose members were aged 17 or younger in 1940. Appendix Table 1 reports 
results from first-stage estimations on the effect of college expansion on years of schooling 
among children born before 1923. As expected, college expansion had no effect on children’s 
educational attainment. This result provides some validity to the identification strategy design. 
Finally, I evaluated the bias introduced by endogenous mobility. HRS provides detailed 
geographical information on both parents and children prior to the survey date, which allows 
                                                          
5 In the regression analysis, I used all college openings. 
6 I followed Currie and Moretti (2003) and regressed years of schooling on dummies for time equal to t-10, t-8, t-6, 
t-4, t-2, t, t+2, t+4, t+6, t+8, t+10, wherein t represented the time of the college opening. 
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identification of the location of children at age 17. A limitation of the HRS is that it does not 
report the county in which children grew up. Hence, besides parental residing county when the 
child was 17, I used the earliest county in which parents lived in the RAND HRS P version data 
as a proxy in the main analyses. In the robustness test, I estimated the first-stage regression using 
the earliest county in which children lived in the RAND HRS Family File 1992-2014. As 
Appendix Table 2 shows, I found a not very significant effect of children’s education on parental 
survival. This result suggests children’s current residence was more likely to be influenced by 
endogenous mobility than parents’ location. Children may move to counties with more 
employment and marriage opportunities, where they often have more higher-education resources. 
Thus, the treatment effect on the treated (children who would not have gone to college if no 
college opened in their county) would be reduced and result in downward bias. But because of 
data limitations, I cannot completely rule out the endogenous mobility problem. 
Discussion 
Using longitudinal data from HRS 1992–2014, this paper filled a research gap by 
investigating causal estimates of the effect of children’s education on parental survival in the 
United States. I exploited the U.S. college expansion as the instrumental variable, which 
provided exogenous variation in children’s education. The IV estimates presented in this study 
indicated that increases in children’s years of schooling resulted in higher parental survival. 
Specifically, my findings suggest that each additional year of schooling on average increased the 
probability of maternal survival by 5% (p < .001), whereas the probability of paternal survival 
increased by 4% (p < .001). The IV estimates were larger than OLS estimates, suggesting 
unobserved factors causing downward bias. In addition, the estimates demonstrated that mothers 
benefit more from their children’s education, possibly reflecting that women depend more on 
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their children for support because they have more emotional connections and fewer financial 
resources in later life (De Neve & Harling, 2017; Yahirun et al., 2017). 
The natural experiment tried to test causal estimates of the effect of children’s education 
on parental survival. This study relied on large educational reforms, which is in line with Ma 
(2017), De Neve and Fink (2018), and Lundborg and Majlesi (2018). In the robustness checks, 
my finding validated the key assumption in the empirical model that additional education 
attained via the college openings was orthogonal to other predictors of survival conditional on 
county-specific time trends and covariates. Many reasons may explain why parental survival 
changed along with the college expansion, such as socioeconomic development and 
improvements in public health campaigns, which may gradually shape the health of parental 
health over time and affect children through many pathways. These phenomena would lead to 
gradual changes in parental survival no matter where and when the college expansion took place. 
I checked trends prior to college openings and confirmed no upward trend of educational 
attainment before the college expansion. I also checked the instrument with children born before 
1923, who experienced the same historical trends, and the null effect on the treatment group 
lends credibility to my IV strategy. 
Important policy implications from the findings of this study are twofold. First, the 
findings emphasize the positive effect of children’s college education on parental longevity. This 
highlights how educational opportunities and social mobility can determine the health of both 
parents and offspring, whose lives are intertwined. Parents who are already disadvantaged further 
suffered from the inability of the younger generation to improve the health and well-being of the 
family. Second, policies targeted at expanding access to college should focus on not only helping 
individuals who receive college education, but also improving the health of their family 
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members. As cost of college tuition continues to increase, encouraging both public and private 
investment in education is necessary. Because the effects of children’s education are most 
pronounced among children who would not have gone to college if no college opened in their 
county, providing opportunities to receive a college education, especially for low-income 
families, may help reduce education-related inequality in mortality and improve the health of the 
entire population. 
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year prior to death) 
Parents  
  
Birth cohort,%    
AHEAD (≥1920) 77.40% 52.41% 82.84% 
CODA (1920-1923) 22.60% 47.59% 17.16% 
Female, % 53.21% 63.46% 50.97% 
Married, % 21.98% 36.77% 18.75% 
Race    
Non-Hispanic White 75.58% 78.73% 74.89% 
Non-Hispanic Black 13.97% 9.49% 14.95% 
Hispanic 8.68% 9.32% 8.54% 
Others 1.77% 2.46% 1.62% 
Years of Schooling, mean (SD) 10.53 (4.01) 11.50 (3.81) 10.32 (4.02) 
No. of living children, mean (SD) 4.65 (2.89) 4.71 (2.86) 4.63 (2.89) 
Household wealth tertile,%    
1st 33.33% 26.45% 36.20% 
2nd 33.33% 31.02% 34.30% 
3rd 33.33% 42.53% 29.50% 
Living arrangement,%    
Live with children 6.18% 5.17% 6.57% 
Children within 10 miles 35.01% 31.97% 36.16% 
Children further than 10 miles 58.81% 62.86% 57.27% 
    
Children    
Years of Schooling, mean (SD) 13.38 (2.67) 13.87 (2.52) 13.28 (2.69) 
Female, % 50.36% 50.95% 50.23% 
Age in 2014, mean (SD) 64.32 (7.87) 61.66 (7.08) 64.90 (7.91) 
Children’s cohort,%    
1934-1940 13.09% 3.34% 15.05% 
1941-1950 42.18% 37.65% 43.32% 
1951-1960 35.62% 46.13% 33.33% 
1961-1970 8.56% 12.06% 7.80% 
1971-1974 0.56% 0.81% 0.50% 
Notes: Data from RAND HRS 1992-2014 P version. Weighted using HRS analytical weight. Parental 
characteristics, including marital status, number of living children, household wealth, and living arrangement, are 
time-invariant. I used the HRS 2014 data for these variables if parents were alive in 2014. If parents passed away, I 
used the last wave of data 1 year prior to death.  
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Table 1.2. First stage results: effect of college expansion on children’s years of schooling 
Dependent Variable Schooling (Years) 
Instrument  
Coefficient on four-year college expansion indicator 0.951*** 
 (0.050) 





Notes: Table presents results from OLS models. Dependent variable is years of schooling of adult children. All 
regressions models include children’s 10-year birth cohort, single year age dummies in 2014, race (non-Hispanic 
White, non-Hispanic Black, Hispanic and others), gender (male/female), county GDP per capita (constant 2010 
US$ when the child was 17 years old), county dummies when the child aged 17, and county-specific linear 
trends. Parents’ characteristics and healthcare resources were not included in this model. Four-year/two-year 
college expansion was defined as the number of four-year colleges that existed in the county when the child was 
17 years old divided by the number of 18-22 years olds in the county in that year. Standard errors are in 
parentheses and are clustered at county level.   
*** p < 0.01, ** p < 0.05, * p < 0.1. Analysis weights in HRS were used in the regression analysis. Source: 
RAND HRS P version, 1992-2014. 
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 Table 1.3. ITT results: effect of college expansion on parental survival 
 
 
 Mother Alive 
(1=yes, 0=no) 
  Father Alive 
(1=yes, 0=no) 
Predictor 
    
Coefficient on college expansion 0.047***   0.039*** 
 (0.011)   (0.011) 
Observations 13148   12962 
Notes: Table presents results from OLS models controlling for controlled for parents’ characteristics including 
age (single year dummies), marital status (married/not married), education (single year dummies), race (non-
Hispanic White, non-Hispanic Black, Hispanic and others), household wealth tertile, and number of living 
children (single number dummies). Children’s characteristics included 10-year birth cohort, single year age 
dummies in 2014, race (non-Hispanic White, non-Hispanic Black, Hispanic and others), and gender 
(male/female). College expansion was defined as the number of four- and two-year colleges that existed in the 
county when the child was 17 years old divided by the number of 18-22 years olds in the county in that year. 
Standard errors clustered at county level in parentheses.   
*** p < 0.01, ** p < 0.05, * p < 0.1. Analysis weights in HRS were used in the regression analysis. Source: 
RAND HRS P version, 1992-2014. 
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Table 1.4. 2SLS and OLS results: children’s education and parental survival 
 Mother Alive (1=yes, 0=no) Father Alive (1=yes, 0=no) 
 1.OLS 2.2SLS 1.OLS 2.2SLS 
     
Children's education (years) 0.007
*** 0.046*** 0.006*** 0.041*** 
 (0.000) (0.012) (0.000) (0.012) 
Observations 13148 13148 12962 12962 
Child Birth Cohort FE Yes Yes Yes Yes 
County-Year Trend Yes Yes Yes Yes 
County FE Yes Yes Yes Yes 
LM Stat for underid 
 10.21  10.08 
p-value of LM stat 
 0.002  0.001 
Notes: Table presents results from OLS and 2SLS models. Model 1 and 2 controlled for parents’ characteristics 
including age (single year dummies), marital status (married/not married), years of schooling (single year 
dummies), race (non-Hispanic White, non-Hispanic Black, Hispanic and others), household wealth tertile, and 
number of living children (single number dummies), and living arrangement (live with children, ≤ 10 miles, >10 
miles). Children’s characteristics included 10-year birth cohort, single year age dummies in 2014, race (non-
Hispanic White, non-Hispanic Black, Hispanic and others), and gender (male/female). Model 1 and 2 added 
county characteristics (county GDP per capita and healthcare providers per 1000 when the child aged 17), county 
fixed effect, and county-specific linear trends. Standard errors clustered at county level in parentheses.  
*** p < 0.01, ** p < 0.05, * p < 0.1. Analysis weights in HRS were used in the regression analysis. Source: RAND 
HRS P version, 1992-2014. 
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Appendix Table 1.1. First stage results: effect of college expansion on children’s years of schooling on children born 
before 1923 
Dependent Variable Schooling (Years) 
Instrument  
Coefficient on four-year college expansion indicator 0.105 
 (0.061) 
Coefficient on two-year college expansion indicator 0.074 
 (0.061) 
Observations 431 
Notes: Table presents results from OLS models. Dependent variable is years of schooling of adult children. All 
regressions models include children’s 10-year birth cohort, age dummies in 2014, race (non-Hispanic White, 
non-Hispanic Black, Hispanic and others), gender (male/female), county GDP per capita (defined as constant 
2010 US$ when the child was 17 years old). Parents’ characteristics and healthcare resources were not included 
in this model. Four-year/two-year college expansion was defined as the number of four-year colleges that 
existed in the county when the child was 17 years old divided by the number of 18-22 years olds in the county 
in that year. Standard errors are in parentheses and are clustered at county of children’s birth level.  *** p < 
0.01, ** p < 0.05, * p < 0.1. Analysis weights in HRS were used in the regression analysis. Source: RAND HRS 
P version, 1992-2014. 
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Appendix Table 1.2. First stage results: effect of college expansion on children’s years of schooling using children’s 
current location 
Dependent Variable Schooling (Years) 
Instrument  
Coefficient on four-year college expansion indicator -0.082 
 (0.052) 









Notes: Table presents results from OLS models. Dependent variable is years of schooling of adult children. All 
regressions models include children’s 10-year birth cohort, single year age dummies in 2014, race (non-Hispanic 
White, non-Hispanic Black, Hispanic and others), gender (male/female), county GDP per capita (constant 2010 
US$ when the child was 17 years old), county dummies when the child aged 17, and county-specific linear 
trends. Parents’ characteristics and healthcare resources were not included in this model. Four-year/two-year 
college expansion was defined as the number of four-year colleges that existed in the county when the child was 
17 years old divided by the number of 18-22 years olds in the county in that year. In this analysis, I used 
children’s earliest record of county in the HRS Family File as county when they were 17.  Standard errors are in 
parentheses and are clustered at county level.   
*** p < 0.01, ** p < 0.05, * p < 0.1. Analysis weights in HRS were used in the regression analysis. Source: 
RAND HRS P version, 1992-2014. 
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(a) Four Year Colleges 
(B) Two Year Colleges 
Source: Currie and Moretti (2003) 
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Note: This graph illustrates children’s average years of schooling before and after 10 years of a college opening, 
adjusting for county and cohort dummies.  
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Parental Human Capital Investment and Old-Age Support from Children: Evidence from 
Health and Retirement Study 
 
  




Using data from the Health and Retirement Study (1994–2012), we studied the effect of adult 
children’s education on the financial and caregiving support they provided to their aging parents 
in the last year of the latter’s life. We controlled for the circumstances of parents’ death, their 
functional limitations, whether they were in long-term care or home-care settings in the last year 
of their life, and in some models, various measures of parents’ self-reported health. Estimates 
suggest that children’s education has a significantly positive effect on monetary transfers and 
knowledge support they provide to their parents. Estimates remained robust in models that 
included family-level fixed effects. Evidence of children’s education on instrumental support to 
parents was nonlinear in that although some college education increased instrumental support, a 
college degree did not have a statistically significant effect. 
Keywords: aging, education, caregiving, intergenerational support 
  




A large body of research on the intergenerational benefits of human capital has focused 
on how parents’ human capital affects the well-being of their children (Currie & Almond, 2011; 
Currie & Moretti, 2003; McCrary & Royer, 2011). Much less research has studied the reverse 
phenomenon: the effect of adult children’s human capital (education) on the financial and 
caregiving support they provide to aging parents. Recent studies found a positive association 
between children’s education and the caregiving and financial support they provide to their 
parents, but these studies fell short of establishing causality (Bonsang, 2007; Couch, Daly, & 
Wolf, 1999; Laditka & Laditka, 2001; McGarry & Schoeni, 1995; Park, 2014; Raut & Tran, 
2005; Silverstein, Gans, & Yang, 2006; Williams, Zimmerman, & Williams, 2012). 
A challenge to establishing causality in these studies is that children’s education is 
endogenous to the financial and caregiving support they provide to their parents. Parents of more 
educated children are likely to be more educated, financially secure, and healthier in old age and 
therefore, less likely to need their children’s support, financial or caregiving, compared to 
parents of less educated children. Further, growing up with parents in ill health is likely to 
hamper children’s education. Unhealthy parents, who would need more care and financial 
support in old age, are often not able to finance their children’s education. 
In this study, we addressed this endogeneity in children’s education and caregiving and 
financial support toward parents to estimate if the relationship is causal by bringing three 
innovations to the extant research. First, we studied the association between adult children’s 
educational attainment and caring for parents (caregiving time, financial, and knowledge 
support) in the last year of the parent’s life. The last year of life is a critical period when older 
adults often experience significant functional and cognitive decline and the need for caregiving is 
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high (Hank & Brandt, 2013; Hank & Jürges, 2010). By assessing the end-of-life period, we 
minimized survival bias and to some extent controlled for the aging parent’s need for caregiving 
support. Further, we used a rich set of variables to control for parental age, education, and 
wealth. Second, we controlled for whether the parents were in long-term care or home-care 
settings in the last year of their lives, and in some models, for various measures of the parents’ 
self-reported health and functional limitations. Finally, we studied models with family-level 
(parent) fixed effects and compared the caregiving and financial support that siblings with 
different levels of education provided. Parent-level fixed-effects models allowed us to control for 
parental needs for caregiving and financial support and unobserved family-level fixed effects. 
Our empirical analysis is based on 11 waves of data from the Health and Retirement 
Study (HRS), from 1992 to 2012. We found that children’s education had a significantly positive 
effect on monetary transfers and knowledge support they provided to aging parents. Evidence of 
children’s education on instrumental support to parents is nonlinear in that although a high 
school degree and some college education increased instrumental support, a college degree did 
not have a significant effect. This last finding is in line with previous research that found 
children with higher earnings provide less time support (Zissimopoulos, 2001). Estimates 
remained robust across models, including those that included family-level fixed effects. 
Literature Review 
Theoretical Background 
Human capital theory posits that investment in children’s education improves their 
earnings and well-being in adulthood, which is likely to increase their ability to provide financial 
support to parents in old age (De Neve & Harling, 2017; Goldstein & Warren, 2000). Education 
builds self-confidence and increases empathy, attributes that enhance the likelihood that children 
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will help family members, including their aging parents (Oliker, 2000; Roschelle, 1997; 
Subramanian & De Neve, 2017). Education also increases knowledge that children can be usec 
to provide state-of-the-art care to parents. 
Children’s education can influence parental health via three potential channels: 
behavioral influence, care support, and access to resources (Friedman & Mare, 2014; Torssander, 
2013). The first pathway, behavioral influence, is a potential causal pathway between adult 
children’s education and their parents’ health and longevity. Education augments an individual’s 
stock of knowledge. Well-educated individuals are more likely to apply their knowledge to 
maintain a healthy lifestyle, such as diet, exercise, and timely and appropriate health care 
unitization (Cutler & Lleras-Muney, 2010). Further, more educated children are more likely to 
adopt healthier behaviors. In turn, children’s health behaviors may affect parental habits. Thus, 
well-educated children may influence their parents to engage in a healthier lifestyle by simply 
exposing parents to their own lifestyles (Friedman & Mare, 2014; Torssander, 2014; Zimmer et 
al., 2007). Friedman and Mare (2014) found that adult children’s education was negatively 
linked to parental deaths related to health behaviors, such as chronic lower respiratory disease 
and lung cancer. 
The second pathway, care support, is a multidimensional construct that includes 
instrumental and knowledge support (Hermanns & Mastel-Smith, 2012). Instrumental support 
refers to the provision of help with household tasks and personal care. The opportunity cost of 
well-educated children is higher compared to those with less education, therefore, highly 
educated children are likely to assign less time for providing instrumental caregiving support to 
their parents. Daughters are generally more involved in time-consuming instrumental support 
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than sons (citation). Further, less educated women are more likely to work part-time or retire to 
take care of their parents than more educated women (Fors & Lennartsson, 2008).   
On the other hand, more educated children are more likely to provide knowledge support 
than those with less education. In the last year of life, individuals often experience significant 
cognitive and functional decline, which requires more technical care. More educated children 
might help their parents with health-related advice and navigation of health service systems. 
Well-educated children may be better informed about the latest technology than their less 
educated siblings, and sometimes better informed than their parents themselves (Friedman & 
Mare, 2014). This might make well-educated children more capable of providing high-quality 
care (Couch et al., 1999; McGarry & Schoeni, 1995). 
The third pathway is transfer of resources. Studies have shown that many older parents 
receive monetary support from adult children (Hank & Brandt, 2013; Margolis & Wright, 2016; 
Pestieau & Sato, 2008; Williams et al., 2012). Adult children with more education have more 
resources and better health, both of which make them more likely to provide financial support 
than less educated children (Couch et al., 1999; McGarry & Schoeni, 1995). Besides, more 
educated children could purchase more health care for their parents than less educated children 
(Henretta et al., 1997). 
Linking Children’s Education to Support toward Parents: Empirical Evidence 
E  Existing studies have found a strong positive association between children’s education 
and financial and time transfers from children to parents. For instance, Bonsang (2007) analyzed 
Survey of Health, Ageing and Retirement in Europe 2004 data and found that adult children’s 
years of education were positively associated with the likelihood of providing money and time 
transfers to parents in old age. Similarly, McGarry and Schoeni (1995) used HRS data for 1992 
       
41 
 
and found that adult children’s years of schooling was positively associated with financial and 
time transfers to elderly parents.7 The focus of McGarry and Schoeni’s study was redistribution 
of resources within families. Children’s education was a control variable in their regression 
models, but they did not address the endogeneity between children’s education and parental care. 
In developing countries such as Indonesia, evidence suggests that children’s educational 
attainment is positively correlated with higher financial transfer to parents, but has no correlation 
with time transfer (Frankenberg, Lillard, & Willis, 2002; Raut & Tran, 2005).   
Studies of the effect of adult children’s education on instrumental support to older parents 
provide mixed evidence. Frankenberg et al. (2002) found that education was not a significant 
predictor of the likelihood of care provision. Laditka and Laditka (2001) found that highly 
educated children were significantly more likely to help, but provided fewer hours of care than 
less educated children. Other empirical studies found that higher levels of education reduced an 
adult child’s propensity to devote time to parent care compared to less educated siblings (Couch 
et al., 1999; McGarry & Schoeni, 1995). The results of these studies are likely to be confounded 
by unobserved factors, environmental and genetic, that likely influence children’s education and 
parental health, which is a key determinant of need for support in old age (Torssander, 2013, 
2014; Yahirun, Sheehan, & Hayward, 2017; Zimmerman et al., 2008). 
A handful of studies have examined if more educated children are more likely to help 
their parents via financial planning, managing and overseeing care, and developing a relationship 
with health care staff members. In the United States, a study of long-term care residents during 
the last month of life found that adult children with a college degree provided more monitoring 
                                                          
7 Zissimopoulos (2001) used HRS data from 1994 to study whether adult children substitute time support 
with financial support as the cost of their time increases. In a few regressions, they controlled for children’s 
education, but they did not present those results. 
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than those without a degree (Williams et al., 2012) and that education did not affect direct care 
(e.g., personal meals and care). This could be due to greater awareness of the need for 
monitoring among highly educated children. Silverstein et al. (2006) found that highly educated 
children were more likely than their less educated counterparts to help with their father’s 
important life decisions but found no effect on mothers.  
Although research in this area is growing, the aforementioned studies do not establish 
causality. There are three primary challenges to establishing causality. First, healthier parents are 
generally richer and more likely to invest in their children’s education. They are also less in need 
of financial and caregiving support, resulting in a downward bias in estimates of the association 
between children’s education and the financial and caregiving support they provide to parents. 
Second, human capital of parents and children is highly correlated on account of unobserved 
genetic and environmental factors, and it is essential to control for these factors to establish 
causality between children’s human capital and the health of their parents. Third, because less 
educated parents have lower life expectancy, samples restricted by age contain a survival bias 
that will likely understate the estimated effect of children’s education on parental health. In this 
study, we addressed these sources of bias by restricting our sample to adult children’s caregiving 
behaviors in the last year of their aging parents’ life, adjusting for an array of potential 
confounders relating to parental health, and using models that include family-level (parent) fixed 
effect to study caring behavior within families. 
Research Design 
Using longitudinal data from the HRS, a nationally representative sample of older 
Americans, our study investigated the following three questions: 
(1) Are more educated children more likely to provide financial help to their aging parents? 
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(2) Are more educated children more likely to provide instrumental caring and knowledge 
support to their aging parents? 
(3) How does the effect of education on financial help, instrumental caring, and knowledge 
support for aging parents vary based on the gender of the child? 
Methods 
Sample 
Our analyses are based on the 1994–2012 waves of the RAND HRS Longitudinal File 
and the RAND Family data files. The HRS is a longitudinal survey of adults aged 50 or older 
sponsored by the National Institute on Aging and administered by the University of Michigan 
(Sonnega et al., 2014). Starting in 1992, HRS data have been collected biennially and include 
rich information about the demographics and health of older adults. A unique advantage of the 
RAND HRS dataset is that it synchronizes HRS core interviews across years. These data also 
contain imputations for income and household wealth developed at RAND. When appropriately 
weighted, the HRS is a nationally representative panel survey of the non-institutional U.S. 
population. 
An important characteristic of the HRS data for the purpose of this paper is that in each 
wave, it requires every respondent to fill out a child roster that provides information on the 
respondent’s living children. This information includes each child’s current age, gender, 
education, income, financial transfers, and caring support for older parents.  
Our objective is to study caring and financial support in the last year of life, and the HRS 
is specifically useful for this analysis. We used 11 waves of data from 1994 to 2012, yielding a 
large sample of individuals who died within 2 years of the interview. In addition to basic 
demographic and socioeconomic data, the circumstance of death is recorded in each HRS wave 
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in part of an exit interview via a survey-administered question to the surviving spouse, if 
available, or other knowledgeable individual (such as an adult child). The survey also collects 
information about the deceased individual pertaining to the period since the previous survey. 
Because we are concerned with the time period near death, these exit interviews are central to 
our study. 
The unit of analysis in our study is adult children of respondents in the HRS waves from 
1994 to 2012, with the following exclusions. We excluded children whose parents remained 
alive throughout the period covered in our study. We also dropped from the sample children who 
were younger than 25 at the time of their parent’s death because they may not have completed 
their schooling. Overall, our sample featured 39,764 adult children and 11,136 parents. Because 
the HRS does not contain adopted, fostered, or step-children, this study analyzed information on 
biological children aged 25 or older. 
Outcome Variables 
We studied three outcome variables measuring financial, instrumental and knowledge 
support. Financial transfer was a dichotomous variable based on whether the respondent parent 
received any monetary transfers from adult child i in year t (1 = yes, 0 = no). Instrumental caring 
was constructed from parental response to the question whether child i helped with the 
respondent parent’s activities of daily living (ADL) or instrumental activities of daily living 
(IADL) in year t (1 = yes, 0 = no). The final variable, knowledge support, was based on parental 
observation on whether adult child i  provided knowledge support in financial management , 
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advance directives planning, and health care and coded as 1 if the parent received support , 
otherwise 0.  All three outcomes captured support received in parents’ last year of life.8 
Explanatory Variables 
Our main explanatory variable is the educational level of adult children at the time of the 
survey. It was recoded as a set of dummy variables with the following categories: less than high 
school, high school, some college, and bachelor’s or higher degree. 
Covariates 
We controlled for the following characteristics of adult children: age (25–39, 40–49, 50–
59, 60+); gender; race (non-Hispanic White, Black, non-black Hispanic, other); marital status 
(separated or divorced, married with spouse present, partnered, other); number of children (none, 
1 or 2, 3 or more); and number of siblings (none, 1–3, 4 or more).9 Based on parent–child living 
arrangements, we reclassified adult children into three mutually exclusive categories: live further 
than 10 miles from parents, live within 10 miles from parents, and live with parents. Previous 
research suggested that support to parents is affected by monetary transfers from parents to 
children (Cox, 1987). In our regression analysis, we controlled for whether adult children 
received any transfers from parents in the previous year. 
We also controlled for parental characteristics, such as age (< 65, 66-79, 80+); gender; 
marital status (married with spouse present, separated or divorced, widowed); education (less 
than high school, high school, some college, bachelor’s or higher degree); state of residence; and 
year of observation dummy variables. We used a parental household wealth measure, included in 
                                                          
8 In this study, we captured the last year of life based on the reported death year. Because HRS data are 
collected biennially, parents who died between the 2 years were recorded using their last interview information 1 
year before their death. 
9 We chose to not include children’s income and employment in our main results because models that 
control for these variables could hide some education effects. We did a separate analysis with the family income of 
the child (< $10k, $10k–$35k, $36k–$70k, $71k+, none recorded) and employment status (not working, part-time, 
and full-time). 
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the RAND HRS files and constructed by RAND researchers by combining sources such as 
wages, pensions, assets (Gustman et al., 1997; Hurd et al., 2016; Kapinos et al., 2010). We 
created quartiles of household wealth following prior research as a control variable (Zimmer, 
Hanson, & Smith, 2016). 
Functional limitations of parents were measured by ADL and IADL difficulties 
(Verbrugge & Jette, 1994). The ADL measure examined the ability to perform each of the 
following tasks: eating, dressing, walking across a room, toileting, and getting in or out of bed 
(Mahoney & Barthel, 1965). IADLs included the following activities: using a telephone, taking 
medication, handling money, shopping, and preparing meals (Lawton & Brody, 1969). Each 
answer was coded as a binary variable (1 = yes, 0 = no). The summed scores represented the 
number of ADL and IADL difficulties. Higher scores indicated greater difficulty performing 
these activities and therefore, greater need for care. Self-reported health of the aging parent in the 
year prior to death was recoded as four dichotomous variables (very good, good, fair, poor, and 
very poor). In addition, three dichotomous measures of parents’ health service utilization were 
added to adjust for formal and informal care needs in the year prior to death: lived in nursing 
home, had home-care service, and stayed in hospital. 
Analytic Strategy 
We used logistic regression models to examine the effect of education on monetary, 
instrumental, and knowledge support that children provide to their aging parents during the 
latter’s last year of life. We estimated five regression models that sequentially added covariates 
to examine the relationship between children’s schooling and their aging parent’s health. In 
Model 1, the outcome variables were regressed on adult children’s educational attainment. In 
Model 2, we added controls for adult children’s demographic characteristics, namely age, 
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gender, marital status, race, number of children, number of siblings, coresidence with parents, 
and financial transfers from parents. Model 3 added parents’ characteristics, namely age, gender, 
education, marital status, household wealth, health status, and health service utilization before 
death, along with fixed effects of year and state of residence. 
In Model 4, we interacted children’s education and their gender to assess whether the 
effect of children’s education on parental health varied by the adult child’s gender. In Model 5, 
we added family-level fixed effects to compare siblings in the child generation. This sibling-
comparison design allowed us to adjust for transmission from parents to children (e.g., genetic 
and environmental factors) and socioeconomic conditions during childhood (McGarry & 
Schoeni, 1995; Torssander, 2013). We report robust standard errors clustered on the parent level. 
This addressed the issue of multiple observations for the same parent on account of multiple 
children in our data. 
Multivariate analyses were weighted using children’s personal analysis weight following 
previous research (Margolis & Wright, 2016; Zissimopoulos, 2001). Only 5% of the sample 
contained missing data for at least one variable of interest. The covariate with the most missing 
data was parental household wealth, with less than 5% (N = 1,761) of the total sample missing. 
Missing data on children family income was handled with the Stata multiple imputation suite 
(Royston, 2014).10 
Results 
Table 1 presents descriptive statistics for the sample of adult children in our analyses. 
Nearly 50% of adult children had some college or higher education. Both daughters and sons had 
similar proportion of a college education or higher. But daughters were slightly more likely than 
                                                          
10 We did a separate analysis without multiple imputation of missing data in the current HRS sample.  
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sons to have some college education. More than half (51%) of the children were 50 or older, and 
another 30% were in their 40s, most of them working full-time (56%). Most children had 
offspring (68%) and siblings (92%). Less than half of adult children (42%) lived farther than 10 
miles from parents. 
In terms of types of help in the last year of the parent’s life, the proportion of adult 
children who provided knowledge support was 17%. It was far more prevalent than providing 
instrumental care (7%). Giving money to older parents was less prevalent in this sample: only 
three percent of the parents reported receiving financial help from their children. On average, 
each adult child spent $112 in U.S. dollars and 7 hours in support for their parents during the 
interview month. Daughters were more likely to provide these forms of help to their parents 
compared to sons. 
Table 2 displays characteristics of older parents by gender. More than a quarter (29%) of 
older parents attended college or higher. Almost half of older parents suffered from ADL and 
IADL difficulties in their last year of life. Less than 20% of older parents utilized long-term care 
services and home-care services. Approximately 40% of older parents stayed in a hospital prior 
to their death. Compared to fathers, mothers were more likely to be widowed and reported more 
ADL and IDL difficulties. 
Financial Transfer    
Table 3 reports estimation results for children’s education on financial support for 
parents. Models 1 and 2 showed that adult children’s education had a significant effect on 
providing financial support. Model 3 included parental characteristics and the effect remained 
significant. Model 4 showed no gender differences with respect to the association between 
children’s education and financial support to parents. Model 5 adjusted for family-level fixed 
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effects to examine family differences. Inclusion of family fixed effect, lowers the estimated 
coefficient on the education variable, however, the overall finding remains the same that some 
college and a BA or higher degree increased the probability of children providing increased 
financial support to their older parents.   
Instrumental Caring  
Table 4 presents results for instrumental care from adult children. In Model 1, the odds of 
providing instrumental caregiving by children with some college education were 32% higher 
than those who did not complete high school (p < .001). Models 2 and 3 added parents’ and 
children’s demographic characteristics, with little change in the results. Unlike the financial 
transfer models, gender differences were apparent. In Model 4, the interaction between offspring 
education and gender was nonsignificant regarding instrumental care. Model 5 showed that 
having some college education lowered the odds of offspring education on instrumental help by 
0.01 when family-level fixed effects were entered. 
Knowledge Support 
Table 5 shows the estimation results for knowledge support toward parents. Models 1 and 
2 indicated that adult children’s education had a significant incremental effect on knowledge 
support. But having some college had a similar effect as completing a college degree. When 
parents’ characteristics were added to Model 3, the odds declined slightly, although a similar 
pattern was found. In Model 4, the interaction between children’s education and gender was not 
significant. Model 5 showed that adding family-level fixed effects attenuated the estimate of 
child’s education regarding support. 
Sensitivity Test   
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To ensure that the unmeasured confounders we controlled indeed helped reduce reverse 
causality, we first adjusted for the health histories of aging parents and controlled for health 
status 3 years before death. The findings, after controlling for previous health status on the 
effects of adult children’s education on support toward parents, show patterns very similar to 
those from our previous estimates (result not shown but available upon request). Next, adding 
previous parental transfers to children did not substantially change our results. Results were 
similar when estimating logistic fixed-effects models with parental transfer history in the prior 3 
years (result not shown but available upon request). 
We compared several constructions of education (education level and years of schooling) 
and also tested the proportion in each educational levels (primary school, secondary school, high 
school, and college). The results indicate that high school and college attendance differentiated 
involvement in support provision. 
These analyses also tested two kinds of outcome measures—linear and binary—and these 
forms had different impacts on the estimated causal effect (results not shown but available upon 
request). First, we examined the amount of money received by parents and hours of support from 
adult children. However, the actual amount of financial and time transfers produced similar 
results. In another test, we assessed the amount of money received by children overall instead of 
using a simple binary variable in our analyses. The results did not differ from those with transfer 
amounts. 
Last, we tested whether parents’ late-life transfers influenced the effects of children’s 
education on their caregiving behaviors. Previous literature has documented that late-life 
transfers from parents (e.g., child care, financial transfers, and bequests) had a significant 
positive effect on children’s caregiving and supports (Groneck, 2017). To avoid 
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multicollinearity, we included these variables in separate logistic regression models. The 
findings were similar to our results and can be found in Appendix Tables 1 and 2. 
Discussion 
This study used longitudinal data from the HRS to test the association between offspring 
education and caregiving behavior and financial support toward parents. Our results suggest that 
in the United States, investing in children’s education can have a high yield in old age. For 
instance, children’s education had a significant causal impact on financial support toward parents 
in their last year of life. The significant effect was somewhat weakened when family-level fixed 
effects were entered. This result suggests that the sibling comparison reduces confounding from 
unobserved family characteristics. Family-level fixed effects controlled for heterogeneity across 
families, and they might act as a pathway linking offspring education with financial transfer in 
the United States. This finding broadly supports previous studies, citing advantages of children’s 
higher education for financial support given to parents (Couch et al., 1999; McGarry & Schoeni, 
1995). Children’s education boosts family income and helps provide monetary resources toward 
aging parents for timely health care (Kaushal, 2014; Zissimopoulos, 2001). Indeed, these results 
underscore how children’s education may matter most for aging parents in extreme poverty. The 
role of children’s education in low-income families is of particular importance. Older parents 
living in poverty benefit substantially from highly educated offspring through financial transfers. 
In contrast to financial support, our analysis confirmed that children’s education had a 
modest effect on instrumental help. The positive effect between children’s education and 
providing care appeared to be significant to the inclusion of children’s and parents’ 
characteristics. When family-level fixed effects were entered, the significant effect diminished. 
These findings were consistent with previous cross-sectional research using the HRS that cited 
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no significant association between offspring education and instrumental help to parents (Sole-
Auro & Crimmins, 2014). There are several potential reasons for this. First, it is likely linked to 
the fact that older persons might require more technical care during the end-of-life period. 
Instrumental help from children is a weak substitute for professional and institutional care. 
Children are more likely to need help with a greater variety of tasks, which may be reflected in 
knowledge support and financial transfer. Second, highly educated children’s tight attachment to 
the labor market might make them unable to provide hands-on care. Meanwhile, less educated 
children might face more difficulties in daily life compared to those with a higher degree of 
education, placing them at a disadvantage in terms of direct caregiving. 
Although no previous studies have examined knowledge support, our results are in line 
with recent studies that found a significant incremental effect of offspring education on 
monitoring in long-term care settings (Williams et al., 2012). Interestingly, the two settings 
shared one characteristic: Children might recognize and respond to older parents who are in a 
declining state. Our finding broadens prior work by uncovering a potentially important role of 
human capital in children providing care to aging parents. Knowledge support is more related to 
indirect tasks of health management and care monitoring. The ability of highly educated children 
to help in a variety of health-related situations and deal with health care and financial services 
may be of greater value. They may also have more social support and flexible coping strategies 
for adjusting for strain and burden in the family. Another unexpected finding worth discussing is 
that having some college education has the same effect as having a college or beyond on 
knowledge support. We speculate that some college is enough to provide health literacy and 
management skills to adult children, suggesting an underlying mitigating mechanism of 
knowledge support. 
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In addition, we found that although daughters were more likely to help, gender did not 
play a moderating role in the relationship between offspring education and support toward 
parents. Although further research is necessary to understand the underlying reasons, we suspect 
that the cultural norms of daughters as caregivers, even with higher education, might still 
engender a higher expectation of caregiving on daughters compared to sons. Moreover, as 
parents live longer, they tend to need complex care over a longer period. Thus, highly educated 
sons might play a more important role in helping and caregiving throughout the life course 
(Laditka & Laditka, 2001). Educational attainment may redefine gender roles, revealing the 
changing helping patterns of sons and daughters in families. These findings are particularly 
crucial given the increasing large proportion of adult children with high education. 
Nevertheless, it is impossible in practice to control all potential confounders in 
observational studies to determine causal relationships. But siblings might serve as good controls 
for one another: They share some genes and in most cases grew up in the same family. 
Consequently, they experienced a similar environment and socioeconomic status during 
childhood and adolescence. In previous association studies, the positive effect existed but was 
overestimated. A family-level fixed-effects design could thus be more effective than one based 
on unrelated individuals. However, there are definite differences among siblings that cannot be 
adjusted, which opens the possibility of noncausal explanations. 
Confounding factors (circumstance of death, current self-reported health, and functional 
limitations of older parents) were considered in the analysis to rule out reverse causality: that is, 
poor parental health necessitates more help from their children, regardless of children’s 
education. It is also possible that chronic health conditions influence children’s educational 
attainment—children may receive less help with learning and be exposed to emotional stress or 
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financial strain (Torssander, 2013). In sensitivity analyses, we controlled for parental health 
status 3 years before death and obtained similar results. Therefore, the previous health status of 
parents was probably not a major confounding factor. But this research design might not rule out 
reverse causality. For instance, illness during childhood could hinder parents from pursuing 
higher education, which in turn might have an impact on offspring education. This possibility 
could not be disregarded. 
Although this paper adds to mounting evidence of the importance of children’s education 
for support toward parents, we note several limitations. First, we could better understand the 
roles of children if we had detailed information and time records regarding each specific support 
task in the HRS. Second, there might still be confounding factors we could not control (e.g., 
unmeasured emotional closeness between older parents and children). Therefore, we believe that 
further investigation of a cautious approach is warranted. 
Conclusion 
Despite these limitations, findings from this study offer an expanded understanding of 
how offspring’s education affects support toward their parents in the last year of life. In the case 
of the United States, children’s education had a significantly beneficial causal impact on 
monetary transfers and knowledge support. These results highlight the potential importance of 
pathways through which children’s human capital affects parents in later life and suggest that 
offspring’s human capital (education) is most important for money and knowledge transfers to 
parents, rather than instrumental help that may be substituted for by professional care. 
Investment in education has long-term effects that could be instrumental in improving health of 
older adults and lowering the cost of health care. 
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Furthermore, our findings have implications for policy makers and key stakeholders who 
work with older adults and their families in the United States. Providing support toward parents 
is often a demanding task for adult children, and education improves their competencies. These 
findings are informative, helping disentangle and intervene on the context-specific pathways of 
education to improve parental health. There might be threshold levels of formal education to 
detect and intervene in specific support pathways. Greater specificity to defining education and 
mediating factors would be more useful to improve aging parents’ well-being than exclusively 
depending on educational attainment. Policies focused on the educational needs of adult children, 
such as economic security, health literacy, or support with advance care planning in end-of-life 
decisions, should be systematically addressed in future designs. 
Finally, our findings are particularly important to less educated families because parents 
who most need support from their children are the least likely to have offspring who attended 
college. They are the least likely to acquire benefits from highly educated children. Less 
educated children are unlikely to return to school and gain a specific level of formal education. 
Therefore, future work should examine the cumulative support gap that is linked to educational 
mobility in the context of population aging and families, which remain important institutions 
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Table 2.1. Weighted descriptive statistics, parental reports on adult children’s caregiving behavior (children aged 
25+) 
 Total Daughters Son 
 Mean (SE)/ N% Mean(SE)/ N% Mean (SE)/ N% 
Outcome variables    
Whether give money to parents     
No 97.09% 96.67% 97.49% 
Yes 2.91% 3.33% 2.51% 
Whether provide instrumental care     
No 92.76% 90.16% 95.30% 
Yes 7.24% 9.84% 4.70% 
Whether provide knowledge support    
No 82.30% 78.96% 85.57% 
Yes 17.70% 21.04% 14.43% 
Total financial transfer per month 
(USD) 
109.99(7.25)  126.17(10.63) 94.20(9.88) 
Total time transfer per month (hour) 7.43 (52.65) 11.45 (66.59) 3.50 (33.38) 
    
Children's Characteristics    
Gender    
Female 49.39%   
Male 50.61%   
Age    
25-40 19.50% 19.26% 19.73% 
40-50 29.57% 29.25% 29.89% 
50-60 31.11% 31.27% 30.95% 
60+ 19.82% 20.22% 19.43% 
Race    
White 78.31% 77.73% 78.88% 
African American 12.45% 12.87% 12.04% 
Non-black Hispanic 7.33% 7.44% 7.23% 
Others 1.91% 1.96% 1.85% 
Marital status 
   
Separated/divorced 30.86% 31.60% 30.13% 
Married w/spouse present 62.34% 61.92% 62.75% 
Partnered & others 6.80% 6.48% 7.12% 
Educational attainment 
   
Less than high school 11.83% 10.73% 12.92% 
High school completed 39.81% 39.53% 40.09% 
Some college 19.47% 21.25% 17.74% 
College and above 28.89% 28.50% 29.26% 
Number of offspring    
None 31.92% 28.77% 35.00% 
1-2 40.10% 41.63% 38.61% 
3 and more 27.97% 29.60% 26.39% 
Number of siblings    




































Source: HRS 1994-2012 
  
None 8.13% 7.99% 8.27% 
1-3 52.17% 52.22% 52.13% 
4 and more 39.69% 39.79% 39.60% 
Children family income    
< 10k 4.57% 4.62% 4.52% 
10k-35k 11.82% 12.38% 11.28% 
35k-70k 15.20% 15.25% 15.16% 
70k+ 7.41% 7.15% 7.66% 
No income record 61.00% 60.61% 61.38% 
Employment status    
Not working 37.27% 41.69% 32.97% 
Work part-time 6.67% 8.90% 4.49% 
Work full-time 56.06% 49.41% 62.55% 
Residence status    
Live further than 10 miles away from 
parents 
57.41% 56.53% 58.27% 
Live within 10 miles with parents 35.51% 36.21% 34.83% 
Live with parents 7.08% 7.27% 6.90% 
Whether children received transfer 
from parents 
   
No 89.63% 88.96% 90.27% 
Yes 10.37% 11.04% 9.73% 
    
N 39,764 19,643 20,121 
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Source: HRS 1994-2012 
  
 Total Mothers Fathers 
 Mean (SE)/ N% Mean(SE)/ N% Mean (SE)/ N% 
Parent's Characteristics    
Gender    
Female  51.66%   
Male 48.34%   
Death age    
<65 13.33% 10.72% 16.11% 
65-79 34.57% 31.14% 38.24% 
80+ 52.10% 58.13% 45.65% 
Educational attainment    
Less than high school 36.79% 37.77% 35.73% 
High school completed 33.79% 36.03% 31.39% 
Some college 16.99% 17.27% 16.69% 
College and above 12.44% 8.93% 16.18% 
Marital status    
Married w/spouse present 48.49% 29.84% 68.43% 
Separated/divorced   11.18% 10.76% 11.64% 
Widowed 40.32% 59.40% 19.93% 
Household wealth quantile    
1st 23.45% 28.73% 17.81% 
2nd 23.19% 24.08% 22.23% 
3rd 25.52% 24.24% 26.90% 
4th 27.84% 22.94% 33.07% 
Self-reported health as fair/poor    
No  39.57% 39.18% 39.99% 
Yes 60.43% 60.82% 60.01% 
No. of ADL difficulties 1.59(0.01) 1.61(0.02) 1.56(0.02) 
No. of IADL difficulties 1.42(0.01) 1.44(0.01) 1.40(0.01) 
Live in nursing home in the last 2 
years before death 
   
No  84.75% 80.51% 89.29% 
Yes 15.25% 19.49% 10.71% 
Have home care service in the last 
2 years before death 
   
No  81.17% 79.55% 82.91% 
Yes 18.83% 20.45% 17.09% 
Stay in hospital in the last 2 years 
before death 
   
No  61.21% 61.01% 61.43% 
Yes 38.79% 38.99% 38.57% 
N 11,136 5,854 5,282 
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Table 2.3. Logistic regression models predicting financial transfer provided by adult children aged 25+ at parents’ end-of-life 
stage (daughters and sons) 
 M1 M2 M3 M4 M5 
Children's Characteristics      
Educational attainment      
(Ref: less than high school)      
High school completed 1.508** 1.548** 1.773*** 2.148*** 1.004 
 (0.230) (0.240) (0.275) (0.478) (0.003) 
Some college 2.018*** 2.041*** 2.595*** 2.998*** 1.010** 
 (0.359) (0.369) (0.462) (0.716) (0.004) 
College and above 2.459*** 2.587*** 3.571*** 4.220*** 1.020*** 
 (0.423) (0.441) (0.600) (0.976) (0.004) 
Male  0.771*** 0.785*** 1.063 0.996* 
  (0.054) (0.055) (0.273) (0.002) 
Age      
(ref: 25-40)      
40-50  1.107 1.041 1.039 1.000 
  (0.151) (0.141) (0.141) (0.003) 
50-60  1.201 0.907 0.905 0.999 
  (0.169) (0.138) (0.138) (0.004) 
60+  1.278 0.746 0.745 0.999 
  (0.189) (0.128) (0.127) (0.004) 
Race      
(ref. White)      
African American  1.926*** 1.381* 1.381*  
  (0.272) (0.209) (0.209)  
Non-black Hispanic  1.217 0.935 0.935  
  (0.256) (0.212) (0.212)  
Others  1.201 0.977 0.976  
  (0.408) (0.337) (0.336)  
Marital Status      
(ref: separated/divorced)      
married w/spouse present  1.241** 1.214* 1.214* 1.010*** 
  (0.104) (0.099) (0.099) (0.002) 
partnered & others  1.025 0.983 0.985 1.004 
  (0.171) (0.160) (0.160) (0.004) 
Number of adult children’s 
offspring 
     
(ref: none)      
1-2  1.147 1.146 1.147 1.004 
  (0.111) (0.109) (0.110) (0.002) 
3 and more  1.089 1.064 1.066 1.000 
  (0.115) (0.111) (0.112) (0.003) 
Number of siblings      
(ref: none)      
1-3  0.614*** 0.666** 0.667**  
  (0.080) (0.085) (0.085)  
4 and more  0.495*** 0.527*** 0.528***  
  (0.083) (0.090) (0.090)  
Children residence status      
(ref: live further than 10 
miles than parents) 
     
      
Live within 10 miles with 
parents 
 1.100 1.057 1.057 1.002 
  (0.097) (0.095) (0.095) (0.002) 
Live with parents  2.796*** 2.355*** 2.355*** 1.035*** 
  (0.312) (0.264) (0.264) (0.005) 
Parents gave financial 
transfer to kid 
 0.997 1.362* 1.361* 1.004 
  (0.143) (0.201) (0.201) (0.004) 
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Education * gender      
(Ref: less than high school)      
High school completed 
*male 
   0.687  
    (0.191)  
Some college*male    0.770  
    (0.225)  
College and above*male    0.728  
    (0.205)  
Parents’ characteristics      
Parent’s death age      
(ref.<65)      
65-79   0.837 0.838  
   (0.177) (0.177)  
80+   1.026 1.028  
   (0.238) (0.238)  
Father   0.746** 0.745**  
   (0.084) (0.084)  
Educational attainment      
      
High school completed   1.033 1.032  
   (0.139) (0.139)  
Some college   1.036 1.035  
   (0.171) (0.171)  
College and above   0.871 0.871  
   (0.171) (0.170)  
Marital Status      
(ref. married w/spouse 
present) 
     
Separated/divorced     1.128 1.129  
   (0.201) (0.201)  
Widowed   1.349* 1.348*  
   (0.185) (0.184)  
Household wealth quantile      
(ref: 1st)      
2nd   0.836 0.836  
   (0.114) (0.114)  
3rd   0.686** 0.686**  
   (0.097) (0.097)  
4th   0.341*** 0.341***  
   (0.067) (0.067)  
Numbers of ADL difficulties   1.007 1.007  
   (0.035) (0.035)  
Numbers of IADL 
difficulties 
  1.067 1.067  
   (0.042) (0.042)  
Self-reported health      
(ref: very good)      
Good   2.176* 2.175*  
   (0.806) (0.805)  
Fair   1.870 1.871  
   (0.674) (0.674)  
Poor   2.129* 2.130*  
   (0.757) (0.757)  
Very Poor   2.062* 2.062*  
   (0.741) (0.741)  
Live in nursing home    1.216 1.216  
   (0.203) (0.203)  
Have home care service    1.046 1.048  
   (0.130) (0.130)  
Stay in hospital    1.185 1.184  
   (0.135) (0.135)  




Data from RAND HRS P version 1994 to 2012 waves. Financial transfers refer whether parents received any money transfers 
from an adult child in parent’s last year of life. All logistic regressions are weighted. Standard errors are robust clustered on the 
parent (in parentheses). * p < 0.05, ** p < 0.01, *** p < 0.001
Year and region fixed effect   x x x 
      
Family fixed effect     x 
      
N 39764 39764 39764 39764 39764 
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Table 2.4. Logistic regression models predicting instrumental care provided by adult children aged 25+ at parents’ end-of-life 
stage (daughters and sons) 
 M1 M2 M3 M4 M5 
Children's Characteristics      
Educational attainment      
(Ref: less than high school)      
High school completed 1.089 1.092 1.308** 1.248* 1.007 
 (0.084) (0.091) (0.119) (0.140) (0.005) 
Some college 1.321*** 1.279** 1.622*** 1.430** 1.013* 
 (0.111) (0.117) (0.170) (0.181) (0.006) 
College and above 0.924 1.014 1.248* 1.117 1.001 
 (0.078) (0.092) (0.125) (0.138) (0.006) 
Male  0.452*** 0.436*** 0.358*** 0.950*** 
  (0.023) (0.024) (0.057) (0.003) 
Age      
(ref: 25-40)      
40-50  1.799*** 1.173 1.180 1.004 
  (0.180) (0.118) (0.119) (0.005) 
50-60  2.847*** 1.255* 1.259* 1.003 
  (0.285) (0.139) (0.139) (0.006) 
60+  3.833*** 1.077 1.078 0.985 
  (0.393) (0.133) (0.133) (0.008) 
Race      
(ref. White)      
African American  1.088 0.788* 0.790*  
  (0.092) (0.076) (0.077)  
Non-black Hispanic  0.931 0.851 0.849  
  (0.090) (0.094) (0.093)  
Others  0.911 0.740 0.739  
  (0.175) (0.150) (0.150)  
Marital Status      
(ref: separated/divorced)      
married w/spouse present  1.169** 1.110 1.107 1.009* 
  (0.068) (0.068) (0.068) (0.003) 
partnered & others  1.427*** 1.348** 1.348** 1.014* 
  (0.142) (0.139) (0.139) (0.006) 
Number of adult children’s 
offspring 
     
(ref: none)      
1-2  1.171* 1.178* 1.179* 1.024*** 
  (0.073) (0.077) (0.077) (0.004) 
3 and more  1.154* 1.112 1.107 1.027*** 
  (0.079) (0.081) (0.081) (0.005) 
Number of siblings      
(ref: none)      
1-3  1.090 1.210* 1.211*  
  (0.090) (0.109) (0.109)  
4 and more  0.878 0.921 0.922  
  (0.083) (0.094) (0.094)  
Children residence status      
(ref: live further than 10 
miles than parents) 
     
      
Live within 10 miles with 
parents 
 3.140*** 3.125*** 3.125*** 1.073*** 
  (0.200) (0.208) (0.208) (0.004) 
Live with parents  16.693*** 15.810*** 15.879*** 1.345*** 
  (1.320) (1.346) (1.350) (0.015) 
Parents gave financial 
transfer to kid 
 1.032 1.369** 1.368** 1.018** 
  (0.094) (0.131) (0.132) (0.007) 
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Education * gender      
(Ref: less than high school)      
High school completed 
*male 
   1.122  
    (0.200)  
Some college*male    1.409  
    (0.278)  
College and above*male    1.334  
    (0.249)  
Parents’ characteristics      
Parent’s death age      
(ref.<65)      
65-79   1.011 1.010  
   (0.146) (0.146)  
80+   1.371* 1.370*  
   (0.217) (0.216)  
Father   0.701*** 0.701***  
   (0.053) (0.053)  
Educational attainment      
      
High school completed   0.939 0.939  
   (0.073) (0.073)  
Some college   0.869 0.868  
   (0.088) (0.088)  
College and above   0.921 0.920  
   (0.132) (0.132)  
Marital Status      
(ref. married w/spouse 
present) 
     
Separated/divorced     1.989*** 1.987***  
   (0.282) (0.282)  
Widowed   2.158*** 2.156***  
   (0.186) (0.186)  
Household wealth quantile      
(ref: 1st)      
2nd   1.109 1.109  
   (0.097) (0.098)  
3rd   1.043 1.043  
   (0.095) (0.095)  
4th   1.171 1.172  
   (0.126) (0.126)  
Numbers of ADL difficulties   1.114*** 1.113***  
   (0.023) (0.023)  
Numbers of IADL 
difficulties 
  1.408*** 1.409***  
   (0.033) (0.033)  
Self-reported health      
(ref: very good)      
Good   1.634* 1.630*  
   (0.406) (0.405)  
Fair   1.766** 1.764**  
   (0.386) (0.385)  
Poor   2.160*** 2.152***  
   (0.465) (0.463)  
Very Poor   2.497*** 2.491***  
   (0.539) (0.538)  
Live in nursing home    0.620*** 0.621***  
   (0.056) (0.056)  
Have home care service    1.429*** 1.424***  
   (0.114) (0.113)  
Stay in hospital    1.013 1.015  
   (0.079) (0.079)  




Data from RAND HRS P version 1994 to 2012 waves. Instrumental care of adult children refers whether a kid helps with the 
parent’s activity of daily living (ADL)/instrumental activity of daily living (IADL). All logistic regressions are weighted. 
Standard errors are robust clustered on the parent (in parentheses). * p < 0.05, ** p < 0.01, *** p < 0.001 
Year and region fixed effect   x x x 
      
Family fixed effect     x 
      
N 39764 39764 39764 39764 39764 
       
70 
 
Table 2.5. Logistic regression models predicting knowledge support provided by adult children aged 25+ at parents’ end-of-life 
stage (daughters and sons) 
 M1 M2 M3 M4 M5 
Children's Characteristics      
Educational attainment      
(Ref: less than high school)      
High school completed 1.309*** 1.277** 1.196* 1.305** 1.011 
 (0.102) (0.099) (0.089) (0.112) (0.007) 
Some college 1.654*** 1.564*** 1.454*** 1.547*** 1.033*** 
 (0.142) (0.135) (0.120) (0.143) (0.009) 
College and above 1.447*** 1.489*** 1.383*** 1.409*** 1.033*** 
 (0.123) (0.128) (0.116) (0.132) (0.009) 
Male  0.644*** 0.624*** 0.696** 0.939*** 
  (0.022) (0.021) (0.079) (0.004) 
Age      
(ref: 25-40)      
40-50  1.021 1.131 1.129 1.006 
  (0.063) (0.075) (0.075) (0.007) 
50-60  0.983 1.119 1.117 1.005 
  (0.065) (0.084) (0.084) (0.008) 
60+  1.033 1.160 1.156 1.001 
  (0.071) (0.097) (0.097) (0.011) 
Race      
(ref. White)      
African American  0.959 1.071 1.073  
  (0.074) (0.086) (0.086)  
Non-black Hispanic  1.029 1.194 1.193  
  (0.123) (0.143) (0.143)  
Others  1.201 1.369 1.367  
  (0.289) (0.316) (0.316)  
Marital Status      
(ref: separated/divorced)      
married w/spouse present  1.469*** 1.491*** 1.489*** 1.036*** 
  (0.061) (0.063) (0.063) (0.005) 
partnered & others  1.199* 1.220* 1.221* 1.014 
  (0.102) (0.103) (0.103) (0.008) 
Number of adult children’s 
offspring 
     
(ref: none)      
1-2  1.191*** 1.158** 1.157** 1.048*** 
  (0.057) (0.055) (0.055) (0.006) 
3 and more  1.242*** 1.229*** 1.227*** 1.048*** 
  (0.064) (0.063) (0.064) (0.006) 
Number of siblings      
(ref: none)      
1-3  0.984 0.969 0.968  
  (0.086) (0.083) (0.082)  
4 and more  0.813* 0.812* 0.812*  
  (0.084) (0.081) (0.080)  
Children residence status      
(ref: live further than 10 
miles than parents) 
     
      
Live within 10 miles with 
parents 
 1.972*** 2.003*** 2.003*** 1.115*** 
  (0.083) (0.084) (0.084) (0.006) 
Live with parents  3.807*** 4.070*** 4.074*** 1.287*** 
  (0.241) (0.256) (0.257) (0.014) 
Parents gave financial 
transfer to kid 
 1.122 1.089 1.089 1.027* 
  (0.068) (0.067) (0.067) (0.011) 
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Education * gender      
(Ref: less than high school)      
High school completed 
*male 
   0.830  
    (0.104)  
Some college*male    0.878  
    (0.118)  
College and above*male    0.970  
    (0.124)  
Parents’ characteristics      
Parent’s death age      
(ref.<65)      
65-79   0.808* 0.808*  
   (0.086) (0.086)  
80+   0.774* 0.775*  
   (0.088) (0.089)  
Father   1.000 1.000  
   (0.056) (0.056)  
Educational attainment      
      
High school completed   1.028 1.029  
   (0.064) (0.064)  
Some college   0.973 0.974  
   (0.073) (0.073)  
College and above   0.894 0.894  
   (0.081) (0.081)  
Marital Status      
(ref. married w/spouse 
present) 
     
Separated/divorced     1.174 1.173  
   (0.116) (0.116)  
Widowed   1.309*** 1.308***  
   (0.079) (0.079)  
Household wealth quantile      
(ref: 1st)      
2nd   1.032 1.032  
   (0.077) (0.077)  
3rd   1.275*** 1.275***  
   (0.094) (0.094)  
4th   1.261** 1.262**  
   (0.101) (0.101)  
Numbers of ADL difficulties   0.917*** 0.918***  
   (0.014) (0.014)  
Numbers of IADL 
difficulties 
  0.976 0.976  
   (0.017) (0.017)  
Self-reported health   1.051 1.049  
(ref: very good)   (0.158) (0.157)  
Good   0.814 0.814  
   (0.111) (0.111)  
Fair   0.781 0.780  
   (0.107) (0.107)  
Poor   0.617*** 0.616***  
   (0.086) (0.086)  
Live in nursing home    1.365*** 1.364***  
   (0.089) (0.089)  
Have home care service    0.820** 0.821**  
   (0.060) (0.060)  
Stay in hospital    1.053 1.053  
   (0.066) (0.066)  
Year and region fixed effect   x x x 
      




Data from RAND HRS P version 1994 to 2012 waves. Knowledge support includes the adult children helping with finances, 
advance directives arrangement, and healthcare. All logistic regressions are weighted. Standard errors are robust clustered on the 
parent (in parentheses). * p < 0.05, ** p < 0.01, *** p < 0.001 
 
 
Family fixed effect     x 
      
N 39764 39764 39764 39764 39764 
       
 
 
Appendix Table 2.1. Logistic regression models predicting transfers and support provided by adult children aged 25+ at parents’ end-of-life stage  
 
Data from RAND HRS P version 1994 to 2012 waves. Financial transfers refer whether parents received any money transfers from an adult child in parent’s last year of life. 
Instrumental care of adult children refers whether a kid helps with the parent’s activity of daily living (ADL)/instrumental activity of daily living (IADL). Knowledge support 
includes the adult children helping with finances, advance directives arrangement, and healthcare. 
All logistic regressions are weighted. We controlled for children’s gender, age, race, marital status, number of children, residence status, and whether received financial transfers 
from parents. Standard errors are robust clustered on the parent (in parentheses). * p < 0.05, ** p < 0.01, *** p < 0.001.
 Financial Transfer Instrumental Care Knowledge Support 
 M1 M2 M1 M2 M1 M2 
Child’s educational attainment       
(Ref: less than high school)       
High school completed 1.004 1.006* 1.007 1.012* 1.012 1.012 
 (0.003) (0.003) (0.005) (0.006) (0.007) (0.007) 
Some college 1.010** 1.011** 1.013* 1.012 1.032*** 1.037*** 
 (0.004) (0.004) (0.006) (0.007) (0.009) (0.009) 
College and above 1.020*** 1.022*** 1.002 1.004 1.033*** 1.033*** 
 (0.004) (0.004) (0.006) (0.006) (0.008) (0.009) 
Kid had received financial support from parents 1.004 1.030* 1.016* 1.039 1.020* 1.033 
 (0.004) (0.015) (0.006) (0.023) (0.010) (0.045) 
Kid received child care from parents 1.001 1.002 1.008 1.018 1.053*** 1.055** 
 (0.003) (0.007) (0.006) (0.016) (0.008) (0.019) 
Kid had received financial support from parents * child’s educational 
attainment 
      
(Ref: less than high school)       
Kid had received financial support from parents * high school completed  0.995  0.966  0.996 
  (0.008)  (0.022)  (0.045) 
Kid had received financial support from parents * some college  1.002  0.983  0.979 
  (0.009)  (0.024)  (0.045) 
Kid had received financial support from parents * college and above    0.999  0.980  0.982 
  (0.009)  (0.022)  (0.044) 
Kid received child care from parents * child’s educational attainment       
(Ref: less than high school)       
Kid received child care from parents* high school completed  0.978  0.981  0.999 
  (0.014)  (0.016)  (0.020) 
Kid received child care from parents* some college  0.968*  1.001  0.986 
  (0.015)  (0.018)  (0.022) 
Kid received child care from parents* college and above    0.969*  0.988  1.006 
  (0.015)  (0.017)  (0.021) 
Year and region fixed effect x x x x x x 
Parent fixed effect x x x x x x 
       






Appendix Table 2.2. Logistic regression models predicting transfers and support provided by adult children aged 25+ at parents’ end-of-life stage  
 Financial Transfer Instrumental Care Knowledge support 
 M1 M2 M1 M2 M1 M2 
Child’s educational attainment       
(Ref: less than high school)       
High school completed 1.004 1.003 1.005 1.003 1.008 1.000 
 (0.003) (0.003) (0.005) (0.006) (0.007) (0.007) 
Some college 1.008* 1.006 1.009 1.010 1.025** 1.018 
 (0.004) (0.005) (0.006) (0.008) (0.009) (0.010) 
College and above 1.019*** 1.017*** 0.998 0.998 1.025** 1.019* 
 (0.004) (0.005) (0.006) (0.007) (0.008) (0.010) 
Kid included in will 1.005 1.012 1.067*** 1.042** 1.119*** 1.115*** 
 (0.006) (0.009) (0.012) (0.016) (0.016) (0.023) 
Kid is beneficiary of life insurance 1.035*** 1.009 1.088*** 1.147*** 1.190*** 1.115*** 
 (0.007) (0.012) (0.014) (0.030) (0.016) (0.032) 
Kid received a deed to a house/trust 1.042** 1.016 1.039 1.062 1.078** 1.032 
 (0.016) (0.023) (0.023) (0.066) (0.029) (0.062) 
Kid included in will * child’s educational attainment       
(Ref: less than high school)       
Kid included in will* high school completed  0.989  1.029*  1.004 
  (0.007)  (0.013)  (0.017) 
Kid included in will* some college  0.993  1.025  1.000 
  (0.008)  (0.015)  (0.019) 
Kid included in will* college and above    0.996  1.027  1.007 
  (0.008)  (0.014)  (0.019) 
Kid is beneficiary of life insurance * child’s educational attainment       
(Ref: less than high school)       
Kid is beneficiary of life insurance * high school completed  1.028*  0.943*  1.077* 
  (0.012)  (0.024)  (0.031) 
Kid is beneficiary of life insurance * some college  1.032*  0.949  1.085** 
  (0.014)  (0.026)  (0.034) 
Kid is beneficiary of life insurance * college and above    1.028*  0.940*  1.060 
  (0.014)  (0.025)  (0.033) 
Kid received a deed to a house/trust * child’s educational attainment       
(Ref: less than high school)       
Kid received a deed to a house/trust * high school completed  1.039  1.002  1.066 
  (0.025)  (0.060)  (0.068) 
Kid received a deed to a house/trust * some college  1.043  0.932  1.043 
  (0.034)  (0.056)  (0.068) 
Kid received a deed to a house/trust * college and above    1.003  0.978  1.026 
  (0.023)  (0.058)  (0.065) 
Year and region fixed effect x x x x x x 
Parent fixed effect x x x x x x 








Data from RAND HRS P version 1994 to 2012 waves. Financial transfers refer whether parents received any money transfers from an adult child in parent’s last year of life. 
Instrumental care of adult children refers whether a kid helps with the parent’s activity of daily living (ADL)/instrumental activity of daily living (IADL). Knowledge support 
includes the adult children helping with finances, advance directives arrangement, and healthcare.   
All logistic regressions are weighted. We controlled for children’s gender, age, race, marital status, number of children, residence status, and whether received financial transfers 
from parents. Standard errors are robust clustered on the parent (in parentheses). * p < 0.05, ** p < 0.01, *** p < 0.001 
 














Adult Children’s Education and Later-Life Health of Parents in China: The 



















Recent research has shown that in high-income countries, investing in children’s education could 
be an effective strategy to improve parental health in older age. However, little is known about 
whether this pattern exists in China, a rapidly aging context with strong filial piety traditions and 
a weak public support system for older adults. Using longitudinal data from the China Health and 
Retirement Longitudinal Study, we used Cox proportional hazards and multinomial logistic 
regression models to investigate changes in both mortality and subjective health (self-reported 
health) outcomes. We assessed the association separately by parental gender. Having college-
educated children was associated with a 31% decline in the hazard of parental death (adj. HR = 
0.69, p < .05). The odds of parents with children who completed secondary education 
maintaining good health was 1.80 times that of the parents whose children completed primary 
education or less (OR = 1.80, p < .001). We found no gender difference among parents with 
respect to the association between children’s educational attainment and parental health. 
Children’s education might be a prominent factor in magnifying existing health disparities 
among Chinese older adults. We urge policymakers to consider the multigenerational advantages 
of expanding educational opportunities in China for not only college but also secondary 
education. 
Keywords: China, aging, education, mortality, self-rated health  




Education of individuals appears to be protective regarding the health of their family 
members. Recently, studies in developed countries found that offspring’s level of education is 
positively associated with parental longevity (Friedman and Mare 2014; Sabater and Graham 
2016; Torssander 2013, 2014; Zimmer et al. 2016; Zimmer et al. 2007). An emerging body of 
research also has documented how the educational resources of adult children may shape older 
parents’ short- and long-term health outcomes, such as functional limitation, depressive 
symptoms, cognitive impairment, and physiological dysregulation (C. Lee 2018; C. Lee et al. 
2017; Y. Lee 2018; Yahirun et al. 2017). 
However, only a few available studies focused on whether this pattern exists in low- and 
middle-income countries (De Neve and Harling 2017; De Neve and Kawachi 2017; Yahirun et 
al. 2016; Yahirun et al. 2017; Yang et al. 2016). In contrast to evidence from high-income 
countries, recent literature from Asia (Cai et al. 2006; Giles et al. 2010; Knodel et al. 2000), 
Latin America (Giles et al. 2010), and Africa (De Neve and Harling 2017) suggests that many 
individuals aged 60 or older in low- and middle-income countries still depend on support 
provided by their children. Without a reliable public support system, older parents in developing 
countries rely heavily on close family ties. Given the strong empirical association between 
education and socioeconomic status, investing in children’s human capital might be one of the 
most effective strategies for parents to secure their living conditions in old age (De Neve and 
Harling 2017; Friedman and Mare 2014; Lundborg and Majlesi 2015; Torssander 2014; Zimmer 
et al. 2016). This is particularly important in policy settings where the public welfare system 
provides limited resources to older adults and adult children play a more prominent role in 
supporting older generations. 
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This study extended previous research by testing whether the educational attainment of 
adult children influences objective and subjective health outcomes among older parents in China. 
China is a developing country where educational expansion has occurred rapidly since the late 
1990s. It is also still characterized by the cultural tradition of filial piety. This paper examines 
changes in both objective (mortality) and subjective (self-reported health) health outcomes in 
China. Most previous research assessed long-term outcomes and parents’ current health status, 
but few studies discussed changes over time. We addressed this question by studying objective 
and subjective health changes to better understand the dynamics of older parents’ health 
associated with children’s education. 
2. Literature Review 
2.1. Adult children’s education and parental health 
To study intergenerational human capital transmission, researchers have generally 
followed human capital theory, which is based on the seminal work of Becker and Tomes 
(1976). Human capital refers to the stock of habits and social and personality attributes, 
including creativity, embodied in the ability to perform labor so as to produce economic value 
(Becker and Tomes 1976, 1986). The human capital model not only accounts for genetic or 
biological transmission across generations, but also assumes that socioeconomic factors—such 
as parents’ investment in their own education, occupational skills, income, and assets—play a 
significant role. It describes intergenerational human capital transmission in two ways. First, 
health and ability are transmitted from parents to children biologically and genetically. Second, 
better-educated parents invest more or more efficiently in their children’s human capital (e.g., 
skills and knowledge; Becker and Tomes 1986; Kaushal 2014; Solon 1999). 
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Human capital theory thus explains intergenerational transmission from parents to 
children. However, differential investment in children’s education may be a key driver of social 
and health disparities among parents in older age (Berkman et al. 2000; De Neve and Kawachi 
2017; Kawachi and Berkman 2000). The impact of children’s human capital on parental health is 
likely to be protective for three reasons. First, children could function as a substitute for tax-
supported institutions (e.g., public health insurance and social security) or market institutions 
(e.g., employer-provided pensions and private health insurance) in less-developed settings 
(Stephens and Yang 2014). Children could compensate with monetary support to their parents 
for human capital investment in their childhood related to their education. Second, children with 
better education might be more able to provide care to parents due to better knowledge of 
preventive care, the health insurance system, long-term care arrangements, and health 
technology. Well-educated children might also indirectly influence their parents to engage in a 
healthier lifestyle by simply exposing parents to their own lifestyles (DiMaggio et al. 2001; 
Friedman and Mare 2014). Finally, social support and social control may be common means by 
which adult children affect older parents’ health. Parental relationships with their adult children 
represent a major element of their social networks and source of household support. Well-
educated children are likely to develop empathy and build self-confidence, attributes that 
increase the likelihood of helping family members and promoting family integration (Oliker 
2000; Roschelle 1997). 
A growing share of correlational research has examined the benefits of human capital 
among children for parents. In developed settings, both cross-sectional (Sabater and Graham 
2016; Yahirun et al. 2016; Zimmer et al. 2002) and longitudinal (Friedman and Mare 2014; C. 
Lee 2018; C. Lee et al. 2017; Torssander 2013, 2014; Zimmer et al. 2007) studies found a 
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universally protective association between children’s education and parental health. In Swedish 
studies, for instance, Torssander (2013, 2014) used sibling fixed-effects and found that having 
tertiary-educated children was associated with a 20% increase in the hazard of parental survival 
compared to parents whose children only completed compulsory schooling. In the United States, 
Friedman and Mare (2014) found that having children with a college degree was associated with 
a 6.3% increase in the hazard of parental survival compared to parents of children with less than 
a high school education, and this effect was more pronounced in terms of mortality, with ties to 
behavioral risks (e.g., lung cancer and chronic lower respiratory diseases). 
In developing countries with limited public support in old age and stronger expectations 
of obligations to care for older parents, only a handful of available studies have found a similar 
positive association between children’s education and parental health. Although the spillover 
effect of children’s education on parents might differ based on the epidemiological profile, 
cultural factors, and institutional settings under study (De Neve and Fink 2018), this marginal 
impact in lower-resources settings was generally larger than the impact in a high-resource 
setting. Yahirun et al. (2017) found that adult children’s education was not associated with 
changes in parents’ physical functioning, but having college-educated children was associated 
with a 40% decline in parental mortality risk. Another study using data from South Africa found 
that a 1-year increase in children’s schooling attainment was associated with a 5% decline in the 
hazard of maternal death and 6% decline in the hazard of paternal death (De Neve and Harling 
2017). Finally, Yang et al. (2016) found in China the adjusted hazard of parental death for 
children who received 10 or more years of education was 17% lower than that of children who 
received 6 years of education or less. This Chinese population-based study, however, is difficult 
to interpret because it did not control for likely child-level confounders such as number of 
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children, sex composition, and income level, thereby potentially introducing bias into the 
estimates. 
Although the bulk of correlational studies is growing rapidly, identifying a causal 
relationship is difficult given the endogeneity of children’s education and omitted variable bias, 
such as unobserved genetic or environmental factors that might have determined children’s 
educational attainment and parental health status. Limited research has exploited large 
educational reforms as “nature experiments” to estimate the causal effects of education on 
parental health. Lundborg and Majlesi (2018) used changes in years of compulsory schooling as 
the instrumental variable, but this study found no causal effect of children’s education on 
parental mortality risk. In low-resource settings, the marginal impact of children’s education is 
more prominent. De Neve and Fink (2018) exploited the 1974 Tanzania Universal Primary 
Education policy reform as their instrumental variable and found that each additional year of 
primary schooling among children led to a 3.7% reduction in maternal death and 0.8% reduction 
in paternal death. Ma (2017) used the exposure of adult children to compulsory education reform 
around 1986 in China and its interaction with enforcement intensity as an instrument variable for 
children’s years of schooling, and found increasing years of adult children’s education led to 
higher level of cognitive functions and a longer expected survival of older parents. 
2.2. Distinctions in associations between children’s education and mothers’ and fathers’ health 
The effect of children’s education on parents’ health likely differs by gender. A growing 
number of studies confirm that children’s education affects women and men distinctly, but the 
evidence is mixed. On the one hand, Yahirun et al. (2017) and Smith-Greenway et al. (2018) 
investigated the association between children’s education and parental mortality and found 
mother’s survival is more sensitive to children’s education than fathers. Women may depend 
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more on the support of their children because they have far fewer financial resources given their 
loose attachment to the labor market. In addition, women are more likely to serve as caregivers 
in the family. They continue to provide unpaid care to children and grandchildren. These roles 
place mothers in close physical proximity to children and potentially open up additional 
pathways through which mothers and children support mutually (Gomes, 2007). Yang et al. 
(2016), on the other hand, found that men whose children had high education had a lower risk of 
death in China. Men are more likely to engage in unhealthy behaviors, such as excessive tobacco 
and alcohol use (Li et al. 2017). Thus, children might have more opportunities to positively 
influence father’s health. Due to patriarchal culture and the father-child relationship it fosters, 
children may be more aware of their aging fathers’ needs (De Neve and Kawachi 2018). This 
variance in findings across countries is partly due to differences in family cultures and 
institutional settings, but makes the generalizations difficult.  
2.3. Chinese education system 
Like other developing countries, China underwent a rapid expansion in educational 
attainment throughout the latter half of the 20th century. Alongside economic reforms and 
opening of China, the Chinese government began the first structural implementation of 9-year 
compulsory education in 1986, including 6 years of primary education and 3 years of secondary 
education (Tsang 1991). Enrollment at both levels of compulsory schooling increased rapidly, 
reaching approximately 104% and 95% for primary and secondary school gross enrollment, 
respectively (UNESCO 2018). In 1999, higher education expansion started, which resulted in a 
sharp increase in college graduates (Li et al. 2014; Xing et al. 2017). In contrast to older 
generations, younger generations grew up with higher educational opportunities. The number of 
children receiving higher education has boomed from 1 million in 1998 to 6.3 million in 2009 
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(Yeung 2013). The large generational gap in higher education may raise the possibility that 
children’s human capital contributes to parental health in China. 
2.4. Chinese context: Old-age support and the role of children 
Due to increases in longevity and a strict one-child policy for 30 years, China is 
confronting rapid population aging at a relatively early stage of development. China’s elderly 
support ratio, defined as the number of prime-aged adults (25 to 64 years old) divided by the 
number of adults aged 64 or older, is estimated to decrease from 7.3 in 2014 to only 2.1 by 2050 
(National Bureau of Statistics of China 2015). Family support for older people is still taken 
seriously in both urban and rural China, but its significance among rural older adults is 
substantially greater (Cai et al. 2012). Currently, family remains the main source of support for 
rural older adults in China (Cai and Wang 2006). Old-age support provided through the extended 
family network is not only a deep-rooted tradition in China, but also mandated and promoted by 
a family support law (Chan and Chui 2011). The extent of these forms of support is evidenced by 
indicators such as shared living arrangements and household income (Pei and Tang 2012; Li and 
Jiang 2017). 
In China, social insurance retirement benefits play a major role in the total income of 
older adults, but this support often varies greatly by residential registration. Most urban residents 
enjoy pensions through employment. Select groups (e.g., public sector employees) have pension 
arrangements, whereas other groups do not. Occupational pensions are present but are more 
limited and industry-specific. In rural China, residents aged 60 or older have received a 
minimum monthly income of 55 RMB (about $8 USD) under the New Rural Pension Scheme 
since 2008. Although designed as an insurance scheme, this basic minimum is guaranteed by the 
state, with contributions from both central and local governments. However, the program’s 
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adequacy has been widely doubted due to the low rate of the benefit (Guo 2014; Pei and Tang 
2012; Shen and Williamson 2010). The weak public support system drives poverty that affects 
almost a quarter of Chinese individuals aged 60 or older (Castañeda et al. 2016). 
Understanding the broader returns of investing in children’s human capital is particularly 
important in China’s rapidly aging society for three reasons. First, in Chinese culture, children’s 
educational achievement is highly valued as a symbolic asset and perceived social standing 
among aging parents. The educational attainment of children is regarded as an essential factor of 
successful aging and supportive ties with children (Hsu and Wu 2016). Parents begin going to 
great lengths to ensure their children’s, and by extension their families ‘success. Second, a 
college education is costly and becoming more expensive in China, and parents bear much of the 
financial burden of high tuition costs. In China, many parents pay for their children’s college 
expenses. In fact, research has indicated that more than half of Chinese parents spend more than 
10,000 RMB ($1,453 USD) per year on children’s college tuition (Yeung 2013). Previous 
findings estimated that tuition costs are approximately 37% of the average gross national income 
per person in China (Brandenburg and Zhu 2007). Many parents deplete their life savings to pay 
for a good education for their children. In a context featuring high lifetime health care costs, 
parents are confronted with a tradeoff between investing in their children’s higher education and 
holding on to their wealth for future expenses. Finally, China is facing significant challenges in 
its effort to provide adequate support to the older population in the coming years. Due to the one-
child policy, older adults in the future will have fewer children to provide caregiving (Jiang et al. 
2018; Zhang et al. 2012). Large-scale migration and urbanization also are undermining 
traditional filial piety, and the public pension program remains immature and unequal in urban 
areas (Fowler et al. 2010). Therefore, the current study has important implications for research 
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and policy by assessing whether investment in increased education in China may bring benefits 
in terms of improved health for older generations, beyond those arising more directly from 
children’s improved well-being. 
2.5. Hypotheses 
Hypothesis 1. The association between adult children’s education and parents’ mortality 
rate will be negative over time, even after adjusting for parents’ socioeconomic status. 
Hypothesis 2. Adult children’s higher education will be positively associated with 
mitigated self-rated health deterioration and later onset of health decline. 
Hypothesis 3. The strength of the association between adult children’s education and 
parental health outcomes will vary by parental gender. We posit the association will be stronger 
for mothers compared to fathers due to women’s weaker attachment to the labor market and their 
roles as family caregivers, which may result in closer relationships with adult children in later 
life compared to fathers. 
3. Methods 
3.1. Data 
This study is based on data from the China Health and Retirement Longitudinal Study 
(CHARLS), a biannual panel survey of residents aged 45 years or older living in households in 
China. It is modeled after the U.S. Health and Retirement Study, including detailed information 
on health, socioeconomic status, health status, and children (Zhao et al. 2014). The baseline 
sample was conducted in 2013 and included 18,605 individuals in approximately 11,000 
households. The response rate was 80.51% across 28 provinces. Two follow-up interviews were 
conducted in 2013 and 2015. We restricted the sample to individuals aged 50 or over who had at 
least one child in 2011. Given that most children have finished their highest level of education by 
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age 25, this study excluded respondents if all their children were younger than 25 at baseline. 
This left us with an analytic sample of 7,340 parents. 
The analytic samples of this study differed for mortality and self-rated health analyses. 
The mortality analysis, used to assess changes in long-term health, drew on the three waves of 
data from 2011 to 2015. We excluded parents who were assumed dead but whose year of death 
could not be identified. Of the 7,340 individuals included in the baseline sample, 565 died by 
2015. For self-reported health analysis, we also used three waves of data. We excluded 
participants who were lost to follow-up, died, or did not report self-reported health at any of the 
waves. The self-reported health sample consisted of 4,794 parents who rated their health as fair 
or poor in 2011 and 1,343 parents who rated their health as good, very good, or excellent in 
2011. 
3.2. Outcome variables 
We examined older parents’ timing of death by leveraging 5 years of mortality data. 
Decedents’ year of death was recorded in an exit interview section. For self-reported health, 
respondents were asked to rate their health as excellent, very good, good, fair, or poor in the past 
12 months. At each wave, the answer was recoded as a binary variable (0 = poor or fair, 1 = 
good, very good, or excellent). Our outcome variable was the change in self-reported health 
status: deteriorating, maintaining poor health, improving, and maintaining good health. 
3.3. Explanatory variables 
The main explanatory variable was adult children’s education, measured by the highest 
educational attainment of children for each parent at baseline, following earlier studies by De 
Neve and Harling (2017) and Ma (2017). Educational attainment was defined as a categorical 
variable as follows: (a) primary school or lower level of schooling, (b) secondary school, and (c) 
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college or higher level of education. We compared parents whose children finished primary or 
lower schooling to parents whose children had completed secondary school or college education 
or above. These comparisons are likely to be policy relevant in China, where much of the public 
attention is focused on equality of access to college education and beyond. 
3.4. Control variables 
To account for possible confounding, we controlled for a set of parental characteristics, 
including parents’ age in years using both linear and quadratic terms, based on the finding of a 
nonlinear relationship between age and parental health trajectories. In our sample, a large 
proportion of parents received little formal education. Thus, we recoded parents’ education as 
less than primary education, completed primary education, finished secondary education, and at 
least some college education. We also adjusted for parents’ gender, marital status (currently 
married or unmarried), residence registration (urban or rural), number of living children, 
personal income, and household wealth. We followed previous research in using tertiles of 
income and wealth (Yahirun et al. 2017). 
To examine how adult children’s education influences parental health, we also included a 
series of measures of children’s characteristics, including the highest income among children, 
average age, gender composition, marital status, employment, average number of children, living 
arrangement, and financial support to parents. Gender composition was measured by the 
proportion of sons for each parent. The highest income of children was based on parents’ reports 
(tertiles). For living arrangement, we accounted for the proportion of children who lived with 
parents, in another neighborhood of the same town, and in another city or province, suggesting 
the importance of coresiding children in caregiving for aging parents. Financial support to 
parents was measured by asking whether participants received any transfers from children in the 
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last 12 months (Y. Lee 2018; Yahirun et al. 2016, 2017). These variables were based on baseline 
measurement and time-invariant. 
3.5. Statistical analyses 
Our unit of analysis was the parent. To investigate the association between changes in 
parental health and adult children’s education, we conducted two sets of analyses. First, we used 
Cox proportional hazard models to estimate the timing of parents’ death. Parents entered the 
study at the baseline interview in 2011 and were followed until the last interview date or death. 
Additionally, we also assessed whether interacting children’s education with parents’ gender 
affected the significance of our main variables. When testing the proportionality, we found slight 
violations of the proportionality assumption at the youngest ages. Therefore, we tested 
nonproportionality in two ways. We interacted adult children’s education with parents’ age and 
found no effect on our main variable. Another approach was to examine the interaction between 
adult children’s education with a dichotomous variable for parents younger than 80. We found 
similar results—children’s education remained significantly associated with parental mortality. 
Our second analyses used multinomial logistic regression models to examine 
maintenance, decline, and improvement in parents’ self-reported health between 2011 and 2015. 
Models of self-reported health change included respondents who reported their health at all three 
waves. We used multinomial logistic regression to predict the odds of maintaining good or poor 
health, experiencing health deterioration, or experiencing improved health. The progressive 
adjustment strategy was as follows: Model 1 consisted of parents’ characteristics, including 
parents’ educational attainment. Model 2 added children’s highest education, the main variable 
in our study. In Model 3, we adjusted for other characteristics of children’s life (e.g., highest 
income among children, average age, gender composition, marital status, employment, number 
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of children, and living arrangement) (Yahirun et al. 2017). Model 4 examined whether 
interacting parents’ gender with children’s education affected the significance of our main 
predictor variable. 
All analyses models were weighted based on recent research methods (Friedman and 
Mare 2014; Y. Lee 2018). The analyses were conducted in Stata 15. Finally, the covariate with 
the most missing data was the indicator measuring children’s income, with less than 5% of 
missing values. Missing data on independent variables was handled with the Stata multiple 
imputation suite (StataCorp 2013). 
3.6. Sensitivity analyses 
In supplemental analyses, we also tested alternative specifications of children’s 
education, such as mean or median years of education, but the results remained similar. In 
addition, we examined the proportion of children (a) with primary school education or less, (b) 
who completed secondary school, and (c) with college-level education using methods from 
Friedman and Mare (2014). The three proportions summed to 1 for each parent. We found that 
the highest educational attainment among adult children differentiated parental health. 
4. Results 
Table 1 presents baseline parents’ characteristics for the two samples used in our 
analyses. Mean age at the 2011 baseline survey was 63 for parents. Rural residents made up the 
majority of parents in the sample. At the baseline, the parents’ sample consisted of 
predominantly married persons with respondents reporting an average of three children. More 
than 70% of the parents across the samples had a primary school education or less. Table 1 also 
provides descriptive statistics of children’s characteristics at baseline in 2011. The percentage of 
parents whose children have college education or above was approximately 20% compared to 
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parents with college and above was only 1.58%. Median highest educational level among adult 
children was secondary education, substantially greater than the educational attainment of their 
parents. A substantial share of children were daughters, employed, and married at the baseline. 
Adult children reported an average of 1-2 children. Less than 50% of the parents reported 
receiving financial support from children. On average, 25% of children chose to live with 
parents, while 27% reported living in another neighborhood in the same town and 21% in 
another city. Descriptive statistics for the full children sample are provided in Appendix Table 1.  
[Insert Table 1 about here] 
Table 2 displays the hazard ratios (HR) derived from Cox proportional hazard models of 
mortality. Model goodness-of-fit was evaluated using a Gronnesby and Borgan test based on the 
predicted risk score (Gronnesby and Borgan 1996). Across the four survival regression models, 
we do not find statistically significant evidence of a poor fit (p>.05). The Akaike information 
criterion (AIC) was used to evaluate and compare the goodness-of-fit between the four models; a 
smaller AIC score indicated a better model (Akaike 1974). Model 1 indicates that parents’ 
educational attainment was not associated with mortality risk. Model 2 provides support for the 
hypothesis that parents with children who attended college have a lower hazard of death than 
parents who have no children with a college education (HR = 0.63, p < .01). Model 3 added the 
remainder of children’s characteristics, with the strength of the association between children’s 
highest education and timing of parental death slightly increasing (HR = .66, p < .05). In 
contrast, secondary education was not associated with parental mortality in adjusted models, 
suggesting a nonlinear relationship in the analyses. In the final model, the interaction between 
children’s highest education and parents’ gender was not significant, and thus gender differences 
were not apparent in our analyses. 
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[Insert Table 2 about here] 
Table 3 presents the multinomial logistic regression results in the form of odds ratios 
(OR) from the self-rated health change models. The likelihood ratio chi-square tests for the four 
models were significant (p < 0.001). The pseudo R2 (Nagelkerke) for the model was between .25 
and .33, indicating these models fit the data well. The AIC test was also performed for the 
multinomial logistic regressions for model comparison. In Model 1, parents with college 
education were not associated with maintaining poor health, health improvement, or maintaining 
good health. Model 2 shows that the association between children’s college education and 
parental health change was nonsignificant (p > .05). The odds of parents with children who 
completed secondary education maintaining good health was 1.96 times that of the parents 
whose children completed primary education or less (OR = 1.96, p < .001). When children’s 
other characteristics were added to Model 3, the association between adult children’s secondary 
education and parental self-rated health maintenance only slightly attenuated the odds ratio, and 
the correlation remained significant (OR = 1.80, p < .001). Model 4 shows no gender difference 
with respect to the association between children’s highest educational attainment and self-rated 
health change of parents.  
[Insert Table 3 about here] 
Children’s marital status and living arrangement could be considered serious confounders 
in our analysis. We carried out Pearson’s correlation among children’s variables in the current 
analysis in Appendix Table 2. To address the multicollinearity problems, we conducted Sobel-
Goodman test to examine what the share of association between children’s educational 
attainment and parental mortality and self-rated health change could be explained by these 
confounders (Sobel 1982; Sobel 1986; Preacher and Hayes 2004). We found that approximately 
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25% of the total effect of children’s education on parental mortality and 41% of children’s 
education on self-rated health change was confounded by marital status (p <.001), whereas a 
smaller proportion (15-18% for mortality, 24%-28% for self-rated health change) of the total 
effect was confounded by living arrangement (p <.001). However, controlling for these variables, 
as well as parents’ age, marital status, income level, wealth level, and the number of children, did 
not make the association between children’s education and parental mortality and self-rated 
health change non-significant. Model 3 includes all children’s characteristics as mediators and 
controls. However, the substantive results remain the same as before. 
5. Discussion 
This study used data from the China Health and Retirement Longitudinal Study to 
examine whether adult children’s education is associated with aging parents’ long- and short-
term health changes between 2011 and 2015. In the case of China, adult children’s college 
education appeared to drive survival benefits for older parents. This association remained robust 
even after adjusting adult children’s income level and financial transfer to parents, pointing to 
behavioral norms or knowledge support as more plausible explanations than access to material 
resources. Adult children affect the well-being of their older parents through a multitude of 
channels: the acquirement of health knowledge (e.g., dietary habits or preventive medicine), 
higher earnings in the labor market, and decisional capacity of life choices such as career path, 
marriage, and fertility. Going to college is a sanctioned move toward independence and 
development of coping and problem-solving abilities, which may increase the likelihood of 
helping family members and promoting family integration (Oliker 2000; Roschelle 1997). These 
results suggest that the years of college education may be a critical period of investment in the 
human capital of children that can promote parental health. 
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These results are consistent with recent findings that adult children’s education is 
significantly associated with increased parental survival in the United States (Friedman and 
Mare, 2014), Sweden (Torssander 2013, 2014), Taiwan (Zimmer et al. 2007), Mexico (Yahirun 
et al., 2017), and South Africa (De Neve and Harling, 2017). Interestingly, the magnitude of the 
hazard ratio in our study was higher than that in higher-resource countries (e.g., the United States 
and Sweden) but lower than some lower-resource settings (e.g., South Africa). This finding 
supports the prediction that the role of children’s education in low- and middle-income countries 
with limited social welfare is more likely to be important because a larger proportion of older 
parents needs to rely on children for care and support (De Neve and Fink 2018; De Neve and 
Harling 2017; De Neve and Kawachi 2017; Solon 1999). The current result emphasizes the 
significance of adult children’s educational resources for parental survival in societies that have a 
weak public support system and emphasize strong filial obligations (C. Lee 2018; Zimmer et al. 
2007). 
Furthermore, we also assessed the association between adult children’s education and 
change in parental self-reported health. The strong association between children’s secondary 
education and higher maintenance of good self-reported health is of particular interest. One 
possible explanation for this finding might be that highly educated children with higher family 
expectations found themselves working hard in a hypercompetitive environment. In contrast, 
less-educated children might take responsibility for providing support and housework assistance. 
Compared to their counterparts with primary school education, children with secondary 
education likely have more resources and more flexible jobs, both of which would enable them 
to provide direct care. But they may not have greater access to health knowledge and familiarity 
with doctors. This could be a potential reason for the minimal statistical association between 
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children’s education and short-term parental health deterioration or improvement. In 
supplementary analyses, we explored whether children’s education leads to different caregiving 
processes by testing whether co-residence of parents and children was differently correlated with 
children’s education. The result shows that children’s education was a significant predictor of a 
lower likelihood of co-residence. Even if we could not directly examine other factors, such as 
instrumental support provided from children, due to data limitations, this result offers some 
evidence that children with secondary education are more likely to provide direct care to their 
parents, whereas this tendency was not found among college-educated children. Although further 
investigation is necessary, we speculate that direct care and closer relationships appear to play a 
crucial role in the maintenance of good subjective health among parents in China. This finding in 
the Chinese context is relevant to other East Asian cultures that emphasize direct caregiving 
responsibility in intergenerational relationships. 
In addition, we found no significant difference in the effects of children’s education on 
objective and subjective health outcomes across mothers and fathers. Although further work is 
needed to understand the reason behind these effects, we suspect that the cultural norm of filial 
piety in Chinese culture may engender a balanced relationship between parents and their 
children. In the patrilineal context, children are expected to care for their fathers and pay back 
fathers’ investment in their education. Mothers, who are often regarded as caregivers and provide 
care to grandchildren, are more likely to formulate closer relationships. 
Although this study added evidence of the significance of children’s education for 
parents’ health, we note several limitations. First, we controlled for a wide range of 
comprehensive measures of parents and children’s socioeconomic status available in the dataset, 
but the design of our study did not allow for causal inference. Given the scarcity of empirical 
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evidence on the role of human capital in children and parental health, the aim of this study was to 
extend the current associational literature to low-resource settings with high expectations of filial 
obligations and to provide a comprehensive baseline analysis for subsequent research. There 
might be a reverse causality, as healthier and wealthier parents are more likely to invest in their 
children’s education and in their own health. Different methodological approaches, such as 
natural experiments, are necessary to address the causality between children’s education and 
parental health. Future research could exploit education reforms in China as a natural experiment 
to address the endogeneity issue more thoroughly (De Neve and Fink 2018; De Neve and 
Kawachi 2017; Lundborg and Majlesi 2018; Ma 2017; Torssander 2013). 
Second, due to data limitations, this paper did not investigate other mechanisms beyond 
financial transfers and coresidence through which adult children’s education might affect 
parents’ health and mortality. It is possible that other behavioral factors, such as caregiving, care 
monitoring, and future planning, mediate the relationship between children’s education and 
parental health (Friedman and Mare 2014; Torssander 2014; Yahirun et al. 2016, 2017). Third, 
the underlying mechanisms depend on the settings under study. The current study examined 
samples of parents that were much older and had high fertility. In contrast, the educational 
resources of the one-child policy generation may be less important for parents, who spent their 
life relatively advantaged. Younger parents tend to be better educated and have a higher chance 
of building better pensions and receiving more generous social welfare support. Future research 
should focus on this special cohort to test this relationship in China as it experiences 
modernization and rapid social changes. 
6. Conclusion 
       
97 
 
This study provides an expanded understanding of whether children’s education is 
associated with parents’ short- and long-term health outcomes. In the case of China, children’s 
human capital appears to be important for increasing parental longevity rather than improving 
self-reported health, suggesting the effect of educational resources may be the strongest on aging 
parents at the most extreme end of the health continuum. The effect of children’s educational 
resources on parental health may be more related to earlier life exposures. This study has policy 
implications for reducing health disparities in the aging process through intergenerational ties. In 
a society in which older adults are the most vulnerable population, welfare policies should 
support older adults who are at risk of mortality due to exposure to the heavy family burden. 
Parents who rely most on resources from their children are least likely to have college-educated 
children. A holistic understanding of the pathway by which children’s education protects 
parental health is critical not only for suggesting how intergenerational human capital 
transmission shapes individual well-being, but also for developing policies to strengthen family 
support of aging populations. Therefore, policymakers need to pay attention to reforming the 
education system to increase educational opportunities for younger generations in a country with 
rapid population aging and in which families remain important institutions wherein human 
capital is shared across generations.  
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Table 3.1. Weighted descriptive statistics, parents aged 50+ 
 Mortality Sample  Self-rated Health Sample 
 Proportion/Mean (S.E)  Proportion/Mean (S.E) 
Parents’ Demographic Characteristics     
Gender 
   




Age 63.07 (8.98) 
 62.30 (8.27) 
Educational attainment 
   
No education 30.74% 
 29.20% 
Primary education 42.36% 
 43.98% 
Secondary education 25.33% 
 25.43% 
College and above 1.58% 
 1.39% 
Marital status 
   











   
No income record 17.10%  16.08% 
First tercile 32.80% 
 33.10% 
Second tercile 26.47% 
 27.00% 
Third tercile 23.63% 
 23.81% 
Household wealth 
   
No wealth record 30.53%  29.41% 
First tercile 25.75% 
 26.02% 
Second tercile 22.63% 
 23.70% 
Third tercile 21.08% 
 20.87% 
Number of children 2.99 (1.50) 
 2.97 (1.46) 
Children’s Characteristics    
Children's highest education    
Primary education 20.49%  20.80% 
Secondary education 58.71%  58.47% 
College and above 20.80%  20.72% 
Average age 35.75 (8.22)  36.85 (7.92) 
% of sons 0.34 (0.35)  0.35 (0.34) 
% of married 0.83 (0.31)  0.85 (0.28) 
No. of children 1.26 (0.76)  1.33 (0.74) 
Children's highest income 
   
First tercile 8.40% 
 8.56% 
Second tercile 36.65% 
 36.60% 
Third tercile 54.95% 
 54.84% 
% of employed 0.86 (0.29)  0.86 (0.27) 
Proximity    
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% of co-resident children 0.23 (0.32)  0.25 (0.32) 
% of children in the same town 0.26 (0.32)  0.27 (0.32) 
% of children in another city 0.21 (0.33)  0.21 (0.32) 
% of children provide financial support  0.42 (0.49)  0.44 (0.50) 
N 7,340 
 6,137 
Source: CHARLS, 2011-2015. 
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Table 3.2. Cox proportional hazard models predicting mortality among parents aged 50 in CHARLS 2011-2015 
 M1 M2 M3 M4 
Parent’s characteristics 
    
Male 1.505*** 1.482*** 1.491*** 1.397* 
 (0.149) (0.147) (0.149) (0.229) 
Educational attainment     
(ref. less than primary education) 
    
Primary education 1.015 1.045 1.045 1.044 
 (0.106) (0.110) (0.110) (0.110) 
Secondary education 0.819 0.895 0.905 0.900 
 (0.131) (0.146) (0.148) (0.147) 
Some college 0.408 0.494 0.500 0.500 
 (0.243) (0.297) (0.301) (0.301) 
Urban Hukou 0.887 0.959 0.958 0.956 
 (0.111) (0.122) (0.124) (0.124) 
Children’s characteristics 
    
Children Highest Education 
    
(ref. primary education)     
Secondary education 
 0.874 0.891 0.843 
  (0.086) (0.089) (0.117) 
College and above 
 0.628** 0.688* 0.685* 
  (0.106) (0.121) (0.122) 
Children’s highest income 
    
(ref: first tercile) 
    
Second tercile   1.174 1.176 
   (0.188) (0.188) 
Third tercile   1.085 1.085 
   (0.178) (0.178) 
% of children employed   1.276 1.279 
   (0.233) (0.177) 
Sex Composition/% of sons  
  1.085 1.085 
   (0.194) (0.194) 
Average age of children   1.012 1.013 
   (0.009) (0.009) 
% of children married   0.523
*** 0.523*** 
   (0.103) (0.102) 
% of children live with parents 
  0.919 0.915 
   (0.220) (0.187) 
% of children live in another 
neighborhood in the same town 
  0.843 0.837 
   (0.190) (0.189) 
% of children live in another city   0.571 0.569 
   (0.144) (0.143) 
Average no. of children   1.101 1.101 
   (0.072) (0.072) 
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Children provide financial support 
  1.000 0.999 
   (0.096) (0.096) 
Parent's gender x children's education     
Father x secondary education    1.111 
    (0.212) 
Father x college and above    1.014 
    (0.316) 
AIC 9465 9461 8394 8395 
Likelihood ratio test (Groennesby and Borgan)    
LR chi2 24.64 17.99 16.29 16.30 
Prob > chi2 0.34 0.35 0.40 0.41 
N 7340 7340 7340 7340 
Source: CHARLS, 2011-2015. 
Parents’ characteristics, including age, age square, marital status, income level, wealth level, and number of 
children, are controlled for in all models.  
       
 
 
Table 3.3. Multinomial logistic regression models predicting self-reported health changes among parents aged 50 in CHARLS 2011-2015 
 Health deteriorating vs. 
Maintain poor health 
Health deteriorating vs. 
Health improving 
Health deteriorating vs. 
Maintain good health 
 M1 M2 M3 M4 M1 M2 M3 M4 M1 M2 M3 M4 
Parent’s characteristics             
Male 0.662* 0.664* 0.645** 0.364*** 0.738 0.745 0.727* 0.423*** 1.208 1.242 1.270 0.589 
 (0.106) (0.107) (0.106) (0.111) (0.116) (0.118) (0.117) (0.124) (0.199) (0.205) (0.214) (0.187) 
Educational attainment             
(ref. less than primary 
education) 
            
Primary education 0.973 0.954 0.961 0.982 1.160 1.122 1.112 1.137 1.020 0.951 0.919 0.959 
 (0.172) (0.170) (0.173) (0.176) (0.201) (0.197) (0.197) (0.201) (0.187) (0.176) (0.172) (0.187) 
Secondary education 1.054 1.069 1.093 1.092 1.400 1.376 1.390 1.387 1.389 1.268 1.243 1.125 
 (0.253) (0.264) (0.273) (0.271) (0.328) (0.332) (0.339) (0.336) (0.338) (0.318) (0.314) (0.314) 
Some college 0.541 0.604 0.671 0.664 1.089 1.167 1.218 1.201 1.305 1.288 1.273 1.241 
 (0.377) (0.426) (0.475) (0.471) (0.704) (0.762) (0.799) (0.779) (0.859) (0.857) (0.850) (0.827) 
Urban Hukou 1.355 1.389 1.507 1.527 1.594* 1.599* 1.715* 1.723* 1.342 1.285 1.301 1.312 
 (0.296) (0.312) (0.321) (0.359) (0.339) (0.349) (0.389) (0.394) (0.296) (0.291) (0.306) (0.301) 
Children’s characteristics             
Children Highest Education             
(ref. primary education)             
Secondary education  1.301 1.310 0.804  1.429 1.375 0.870  1.961*** 1.799*** 0.963 
  (0.223) (0.228) (0.214)  (0.241) (0.235) (0.230)  (0.355) (0.259) (0.273) 
College and above  0.882 0.853 0.606  1.019 0.896 0.630  1.461 1.120 0.780 
  (0.206) (0.212) (0.215)  (0.232) (0.217) (0.220)  (0.352) (0.306) (0.289) 
Children’s highest income             
(ref: first tercile)             
Second tercile   0.644 0.638   0.710 0.706   0.799 0.798 
   (0.197) (0.196)   (0.216) (0.215)   (0.260) (0.260) 
Third tercile   0.664 0.644   0.791 0.775   0.989 0.979 
   (0.207) (0.202)   (0.245) (0.241)   (0.328) (0.326) 
% of children employed   0.863 0.854   1.003 1.003   1.044 1.042 
   (0.255) (0.252)   (0.216) (0.216)   (0.316) (0.315) 
Sex Composition/% of sons    1.020 1.025   1.102 1.102   1.213 1.220 
   (0.284) (0.285)   (0.298) (0.298)   (0.341) (0.343) 
Average age of children   1.008 1.008   1.007 1.007   1.022 1.022 
   (0.018) (0.018)   (0.017) (0.017)   (0.018) (0.018) 
% of children married   1.170 1.190   1.605 1.632   2.026* 2.070* 
   (0.385) (0.391)   (0.517) (0.525)   (0.682) (0.696) 
% of children live with 
parents 
  0.481* 0.466*   0.524 0.515   0.604 0.600 
   (0.175) (0.169)   (0.186) (0.182)   (0.223) (0.221) 
% of children live in 
another neighborhood in 
the same town 
  0.396** 0.373**   
 





       
 
 
   (0.128) (0.121)   (0.177) (0.172)   (0.234) (0.230) 
% of children live in 
another city 
  1.363 1.274   1.636 1.574   1.304 1.291 
   (0.515) (0.487)   (0.606) (0.590)   (0.506) (0.502) 
Average no. of children   1.054 1.040   0.974 0.964   0.839 0.831 
   (0.138) (0.136)   (0.125) (0.124)   (0.114) (0.112) 
Children provide financial 
support 
  1.162 1.146   1.076 1.063   1.133 1.116 
   (0.182) (0.180)   (0.165) (0.163)   (0.182) (0.179) 
Parent's gender x children's 
education 
            
             
Father x secondary 
education 
   2.375    2.228    3.000 
    (0.817)    (0.754)    (1.090) 
Father x college and 
above 
   1.772    1.819    2.106 
    (0.766)    (0.765)    (0.939) 
N 6137 6137 6137 6137 6137 6137 6137 6137 6137 6137 6137 6137 
Pseudo R2 .25 .26 .31 .33         
AIC 13996 13981 11958 11958         
Source: CHARLS 2011-2015. 
Parents’ characteristics, including age, age square, marital status, income level, wealth level, and number of children, are controlled for in all models.  
Standard errors in parentheses. Dependent variable: change in self-rated health. Omitted category = health deteriorating 
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Appendix Table 3.1. Weighted descriptive statistics, adult children aged 25+  
  Mortality Sample  Self-Rated Health Sample 
  Proportion/Mean (S.E)  Proportion/Mean (S.E) 
Educational attainment    
 Primary school and below 42.86%  44.26% 
 Secondary school 47.07%  46.27% 
 College and above 10.08%  9.48% 
Gender  
   
 Female 53.59% 
 53.53% 
 Male 46.41% 
 46.47% 
Age (range:25-80)  38.87 (8.87) 
 38.85 (8.87) 
Marital status 
   
 Not married 7.04% 
 11.83% 
 Married 92.96% 
 88.17% 
Proximity     
 Live with parents 36.22% 
 36.20% 
 
Live in another 
village/neighborhood in the 
same town 
37.87%  37.88% 
 
Live in another city/province 
away from parents 
25.91%  25.92% 
No. of children (range:0-8) 1.49 (0.93) 
 1.49 (0.93) 
Employed 
   
 No 13.16% 
 13.53% 
 Yes 86.84% 
 86.47% 
Income level     
 First tercile 23.72% 
 23.78% 
 Second tercile 36.30% 
 36.26% 
 Third tercile 39.98% 
 39.96% 
Provided financial support to parents    
 No 47.30%  47.20% 
 Yes 52.70%  52.80% 




Appendix Table 3.2. Pearson’s Correlation of Children’s Characteristics 
 1 2 3 4 5 6 7 8 9 10 11 12 13 
1. Primary education 1             
2. Secondary education -0.5994* 1            
3. College and above -0.2608* -0.6164* 1           
4. Income first tercile 0.0962* -0.0285* -0.0598* 1          
5. Income second tercile 0.1249* 0.0728* -0.2097* -0.2521* 1         
6. Income third tercile -0.1768* -0.0542* 0.2381* -0.3445* -0.8216* 1        
7. % of sons -0.0103 0.0192 -0.013 -0.0813* -0.0483* 0.0947* 1       
8. % of co-resident 
children 
0.0731* 0.0653* -0.1507* -0.0038 0.0254* -0.0224 0.3651* 1      
9. % of children in the 
same town 
-0.0155 0.0141 -0.0018 -0.0815* -0.0154 0.0630* -0.0078 -0.2456* 1     
10. % of children in 
another city 
-0.0248* -0.0645* 0.1022* -0.0900* -0.0848* 0.1353* 0.2543* -0.2989* -0.2961* 1    
11. Average age 0.1107* 0.0241* -0.1372* -0.0092 -0.0673* 0.0706* 0.2067* 0.2597* 0.1262* -0.0776* 1   
12. No. of children 0.2050* 0.0956* -0.3170* -0.0528* 0.0433* -0.0109 0.1058* 0.2411* 0.1231* -0.0434* 0.4831* 1  
13. % of employed 0.0084 -0.0458* 0.0470* -0.2346* 0.004 0.1343* 0.1396* 0.0302* -0.0306* 0.0906* -0.0218* 0.0987* 1 
14. % of children provide 
financial support  
0.0549* 0.0046 -0.0595* -0.1059* -0.0662* 0.1267* 0.1754* 0.0895* 0.1300* 0.1614* 0.2445* 0.2469* 0.0831* 
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